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Foreword 



This fourth volume of anuly^os of the data obtained 
from the U.S. Office of Edut at ion's survey of educational 
opportunity bnngs to a conclusion a landmark scholarly 
endeavor. On the purely statistical side, I am acqif'ainted 
with no other collection of data as large that has received 
anything approaching the careful analysis that this collec- 
tion has received. The common practice among survey re- 
searchers is to put most of the available resources into 
data gathering. So few are then devoted tc analysis that 
only a small fraction of the data's information potential is 
ever realized. In the normal course of events, that would 
have been the fate of the Equality of Educational Oppor- 
tunity Survey. That course was upset by George Mayeske, 
who had the vision to see the*pptential of these data, and 
the dedication to carry througTi a most penetrating and 
sophisticated analysis of them. As a result, the cause of 
education has made important advances on a number of 
fronts. I shall use this foreword to indicate what some of 
those advances are. 

In the first place, education now possesses some funda- 
mental findings that it can depend upon. I shall not review 
them here because tliey have already been reviewed in the 
first and second chapters ox this volume, I should say, how- 
ever, that they are in a different league from most of the 
findings we are accustomed to read in education research 
journals because we can expect them to stand up: they 
have a massive data base and an extremely careful analy- 
sis to back them up. The truth is that the usual experi- 
mental or survey investigation in the field of education 
must depend on very limited resources, and hence on a 
very inadequate data base. Often, too, an investigation is 
unconsciously biased by the expectations of the investiga- 
tor or by the so-called Hawthorne effect. As a result, we 
are accustomed to regarding educational findings as alto- 
gether tentative; indeed, we are not the least surprised to 
find that other investigations either fail to reduplicate or 
even contradict them. This is so because we are fully aware 
that education is terribly complicated, and that different 
sets of factors may be dominant in apparently similar 
situations. 

It is impossible for me to conceive that Dr. Mayeske's 
findings will be contradicted in any significant sense. As a 
consequence, I believe that education has, at last, a few 
crude building blocks with which we can initiate a real 
science of education — a science that will be firmly an- 
chored, that will grow, that will permit experimental find- 
ings to be calibrated and tested for consistency, that will 
enable reliable predictions to be made, and that will radi- 
cally transform our educational practices from a tradition- 
bound art to an eflfective process. It will be a long, slow 
development because education is vastly more complex 



tiian chemistry, biology, or ec(»nomics Rut researcii like 
Dr, Mayeske's makes a coordinated contribution; it does 
not merely generate isolated, unconnected bits of informa- 
tion. In this way, noticeable progress will at last be made. 

It seems to me not too optimistic to expect such prog- 
ress, because these findings are more than well-founded 
results; they are also a key to interpreting a great many 
other results. In other words, they provide a means for 
judging how other results relate to the findings. They pro- 
vide a selection of quantitative devices for adjusting other 
results to bring them into a configuration which will per- 
mit one to judge their consistency with the present study. 
This is the sine qua non for developing a sound theory. 
Every new result must have the potential either for sup- 
porting the theory or for suggesting modifications to it. 
This possibility cannot exist until the theory can put the 
result into its own context. To do that, the tlieory needs 
just the kind of quantitative tools that Mayeske\s findings 
exemplify. In addition to the fundamental relationships of 
socioeconomic status, family process, motivation, atti- 
tudes, and expectations directed at various school out- 
comes, we also have in this latest volume some explorations 
of nonlinearities (chapter 5) and some very useful covar- 
iance analyses (chapter 8), These latter will further, en- 
able special investigations to be transformed into a context 
in which they can be compared with other findings, in- 
cluding the present study. 

This study will also contribute greatly to the burgeoning 
development of accountability across the land. The accel- 
erating cost of public education is stimulating a great 
wave of evaluation of educational progress. Taxpayers 
want information about what they are buying in the way 
of educational activities so that they can make decisions 
about where economies might be achieved. But when 
schools and districts gather achievement data and try to 
make judgments about these data by comparing them with 
data from other districts, there is much confusion because 
underlying conditions are not comparable in the various 
districts. The analyses of Mayeske and his colleagues are 
especially suitable for bringing order into this confusion, 
order that will make valid comparison and evaluation 
possible. 

We have in chapter 3 a lucid discussion of the issue of 
whether ethnic groups differ in intetligence. The authors 
conclude that no evidence can be found to support such a 
hypothesis in the Equality of Educational Opportunity 
Survey. Since this is a very extensive set of data, nthe hy- 
pothesis should be definitely laid to rest except for the pos- 
sibility of very small diflferences. Unfortunatefy, some true 
believers are so enamored of the genetic hy^)othesis that 
they will probably cling to it and continue creating utterly 
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pointless dissension. How pointless, the reader can judge 
from the following considerations. Suppose, for the sake 
of argument, that thcro were Muall ethnic differences at- 
tributable to the genetic pool, for examph'. that only U\ 
percent of white persons scored h)wer on a general nit(^lh- 
gence index than the median black person, that percent 
of Oriental-Americans had greater ability in pureh logical 
reasoning than the median white person, that r>2 percent 
of ilexiean-Aniericans had more fertile nnaginations than 
the median Oriental, that percent of black persons had 
greater musical talent than the median white person, and 
so on. What conceivable payotf to public policy, or social 
activity, or individual decisions could result from the etFort 
spent toestal)lish such ditferences ? And it would be essen- 
tially an impossible effort, m any case, becau.^^ noUroni- 
parability of culture could never he controlled down to 
such levels. This is amj)lv demonstrated in chapter of 
the present study. 

A very large contribiitu)n (»f all four volume^ by Dr. 
Mayeske and hi.^ i olleague> — particularlv the third \ olume. 
A Study of th* Aftftudf Toiraid Ltfr of Our Safion's 
Students- — has been to broaden the analvsis of school out- 
comes to those outside the purely academic category. This 
broadening was initiated by James S. Coleman and his 
colleagues in what is now known as the Coleman Report 
(Coleman et ah, 1966). These authors regarded educa- 
tional motivation and aspirations for advanced education 
as, at least to some degree, school outcomes. Mayeske and 
his team have systematically treated these and other non- 
cognitive variables, so far as the analysis- is concerned, as 
on a par with cognitive achievement. As a result, a great 
many educational researchers now routinely think beyond 
cognitive outcomes. This is an especially happy develop- 
ment in view of the growing importance in the public mind 
of noncognitive goals in education. In a recent statewide 
goal-setting exercise in California, a sizable portion of 
districts put self-esteem ahead of many cognitive goals; 
some ranked it first among all goals. Examples of other 
such goals that are growing in importance are: 



creativeness 

confidence 

integrity 

ambition 

being observant 

humanity 

self-discipline 



social competence 

sense of responsibility 

ability to concentrate 

enthusiasm 

ability to reason 

curiosity 

conviction 



Education is becoming aware that it badly needs programs 
for pursuing goals of this kind and technology for assess- 
ing progress toward them, Coleman, Mayeske, and tlieir 
colleagues may be more responsible than anyone else for 
bringing about that awareness and demonstrating that it 
is not impossible to develop methods of evaluating progress 
toward such difficult goals. 

Perhaps the most important'^acliievement of these stud- 
ies has been to thoroughly document and quantify the en- 
tanglement of influences in a child's education. A child 
learns from parents, peers, siblings, neighbors, teachers, 



numerous members of the communitv. television, radio, 
movK's, newspapers, maga/mes, libraries, and so on. Of 
course the relative importance of , lest* a^^'iHies varies 
enormously from child to child. Some (hildren have par- 
ents who spenri a great deal of tune (lnllin<^ them from an 
early age in the alphabet, spelling of simple word^, count- 
ing, addition and subtraction, and the like. Other children 
have p.ireiits who do not .«>peak Kn^h^h oi who know .so 
little Knglish that {]\v\ cannot give their rhildi'cn much 
help in becoming ac(iuainted with it. l''ur the former chil- 
dren, the family mav l)e a much stronger edia ational force 
than the school; for the latter, the school may be a much 
stronger education.il force than the f.muly, althou^^h there 
are doubtless (ascs in which oldei* brothels and sisters 
make the family a stmn^er force than the sch-.oi. »f all 
these children were given a vocabula)\ test niidw<iv along 
the first gnide, s<iy, one would find a wkU* range of vocab- 
ulary size^. The mere numerical estimate of the size of a 
given child's \ocabulary would oh\i()Uslv give one no cl^e 
at all a^ to how much of the \oca})ularv should be attrib- 
uted to each of the nianv educational forces acting on the 
child. Kven if ono had a complete auduAisu.il I'ecord of 
the child's entire life from the moment of birth, there 
would be no way to deduce that a specific force or even a 
specific c(»llecti(ui of experiences a^hied the w<»rd *'cat** to 
the cliild*s vocabuhiry. The abstraction, '*cat," changes in 
the child's mind as the child grows from the babbling stage 
to the first grade as a result of various encounters with 
the word. Various clues are supplied by each encounter^ 
some of them are quite meaningful while others contribute 
little and still others are downright misleading. Most 
credit should go to the insightful ones, but how can we 
identify them? Somehow, out of the totality of their ex- 
periences, most children arrive at the (irst grade with a 
reasonably satisfactory **cat'* in their vocabularies. We 
have always generally- understood that all these influences 
were at work, but we have here for the first time good 
measurement of how extensively they overlap. 

Another related insight that all of us will surely never 
lose sight of after these studies is the fact that any test is 
in reality a test of a child's intellectual power. Whatever 
the test purports to get at, it is actually engaging the 
knowledge structure in toto. That is evident when a va- 
riety of tests are given the same children; those who score 
high on one test usually score high on all tests and vice 
versa. There is no sense trying to cut up a child's knowl- 
edge structure into an arithmetic piece, an English piece, 
a science piece, a history piece, and so on. The intellectual 
power is a single integrated entity not to be confused with 
the ^arbitrary way schools happen to divide up knowledge 
into curriculums. 

Finally, this series of studies has stimulated the first 
pioneering steps toward'development of quantitative mod- 
els of the educational process. This is the development that 
must take place if education is to become a science. These 
models are terribly primitive at the present time but a 
beginnin^Jias been made by Mayeske and Beaton in chap- 
ter 11 of the 'present volume, and by others such as H. M. 
Levin (1970) and S. Michelson (1971), who are making 
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excellent use in their own work of the data and analyses 
of .the Equality of Educational Opportunity Survey. 

There is no doubt that these studies of Mayeske and his 
colleagues, together with the orijfinal Coleman Report, are 
changing American education in deep and far-reaching 
ways. It is moving sbwly but surely from confinement to 
traditional academic limits to development of the wliole 
person, especially the skills in interpersonal relations that 
are so important in a highly organized society. At the same 
time, it is moving from the notion of the school to that of 
the whole society as the edueatinj? agent, from promotion 
of intense competition for grades to concern for children 
as human beings, and from hit-or-miss educational pro- 
grams to demonstrably effective ones. Tlie debt of educa- 



tion to these studies is already huge and it will continue 
to grow for years to come. 

Alexander Mood 
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Preface 



In this monograph we have attempted to explore some 
of the findings from our earlier works. We have explored 
them in greater detail, by examining more refined groups 
and a greater number of grade levels, and in greater 
depth, by utilizing a number of more powerful analytic 
techniques. The results, both substantive and methodolog- 
ical, are intended primarily for researchers in the behav- 
ioral sciences who arc concerned with such topics as: 
ethnic differences; difl'erences by .sex; geographic differ- 
ences; and the role of family background, achievement, 
and school factors in each of these. It is a potpourri of 
analyses and, like any other potpourri, does not readily 
lend iti;elf to a simple synthesis. Nevertheless, we have 
included in chapter 2 a brief summary that, we feel, may 
be of interest to those who are not researchers. A more 
detailed summary of the same findings will be found in 
chapter 12, and in the abstract that follows the table of 
contents. 

It should be emphasized that we regard the findings 
more as hypotheses than as firm conclusions, and proffer 
them for further research through longitudinal and ex- 
perimental studies. Undoubtedly, other survey research- 
ers will want to u.se the relationships displayed herein for 
designing their own samples and developing their own 
indices. Moreover, the study is of some historical interest, 
since the relationships uncovered in it reflect a point in 
time just prior to the large-scale Federal involvement in 
aid to education. 

The sequence of individual chapters reflects the order in 
which they were actually developed. Students were pro- 
gressively diffei-entiated in a variety of ways, according to 
their membership in different groups. In addition, a num- 
ber of new analytic techniques were introduced as they 
became available. Had they been available earlier, the re- 
port might have been different in form and perhaps also 
in content. 

We have delved deeply here into cultural and ethnic 
group differences insofar as they are reflected in the vari- 
ables measured in this study. But we must caution against 
reifying cultural differences in intellectual attainment to 
the exclusion of other values, f he life of a ''culturally dif- 
ferent" child may be rich in many ways not tapped by our 
measures. Also, we must not be led to believe, because we 
can statistically equate ethnic group differences, that they 
would be simple to equate in reality. As S. B. Sarason has 
noted, the different ethnic groups hold attitudes toward 
one another that are deeply rooted in their historical ex- 
periences, and are therefore not likely to disappear in the 
near term.* 



This is the final monograph in this series of analytic 
publications sponsored by the U.S. Office of Education, A 
number of others were planned, but the appeal of newer 
data and the prdss of tasks with higher priority have de- 
creed otherwise. 

Like our earlier reports, this one represents the cul- 
mination of a team effort in which each member contrib- 
uted according to his specialized interests and background. 
Without the efforts of Albert E, Beaton, Jr., the entire 
project would not have been possible. He directed the or- 
ganization of these voluminous data so that we could 
perform unusually complex analyses in a remarkably eco- 
nomical manner. He also demonstrated a number of here- 
tofore unknown properties of the commonality model, 
generalized it to other multivariate applications, and de- 
veloped the pro(|t4u)'es for detecting discontinuity and 
analyzing covarian'ce. Kathryn Crossley, after an initial 
assist from Tetsuo Okada, conducted the data processing' 
— a task of such volume and complexity that it staggers 
the imagination. The senior author is solely responsible 
for the techniques used, the content of the study, and its 
presentation. 

The labors of this team could not have reached fruition 
without the initial impetus given to it by Alexander M, 
Mood when he was Assistant Commissioner for Educa- 
tional Statistics, and the later support of the Avork by 
Joseph N. Froomkin and John W, Evans when the staff 
was transferred under the authority of the Assistant Com- 
missioner for Planning, Budgeting, and Evaluation. We 
are particularly indebted to Carl li, Wisler, who as Divi- 
sion Director allowed this work to reach completion even 
though at times he had to assume undue administrative 
burdens. It has also benefited greatly from the thoughtful 
, review and constructive comments of Alexander M. Mood. 
The organization and style of this report were improved 
through the editorial efforts of John M, Edwards, Shirley 
Stevens has worked with sustained effort over the yeai-s 
typing the manuscript. At times she received assistance 
from Leona Edwards, Eulene Ilollis, Rhonda Lewis, and 
Barbara Gilliam. After the report had been edited for pub- 
lication, it was entirely retyped by Elizabeth J, Ritter. 
Without the efforts of all these people this report would 
not have been possible, 

George W. Mayeske 

1 S. B. Sarasoa, "Jewishncss, Blackishness, and tho Nature- 
Nurture Controversy." American Paycholoffist, November 1973, pp. 
962-971. 
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Abstract 



The previous throe studies in this series dealt respec- 
tively with the nation \s schools, with the achievement of 
its students, and with their attitude toward life. The pres- 
eut study, whieh is the fourth and last in the series, em- 
ployed new methods and eateoforie.s to reexamine certain 
earlier Hndinpfs that had been judged to be of particular 
interest. Amon^r these were: the lack, for nearly all ,stu- 
dents, of any appreciable relationship between achieve- 
ment level and havin^ra family fnmi which neither parent 
was absent; the greater independent role in a student's 
, achievement of family background factors as compared 
with school factors; and the tendency of each ethnic 
groui)'s achievement, as measured by the group mean, to 
approach the same level as adjustment was made for more 
factors relating to the group s social background. In addi- 
tion, the study explored the role in achievement and moti- 
vation of two previously neglected factors: whether the 
student was a l)oy or a girl; and whether he or she went to 
school in a metropolitan or nonmetropolitan area. 

Reexamination of the earlier studies was considered 
dev^iral)le l)ecauseof their methodological limitations, espe- 
cially: their focus on students at a particular point in time 
(the data had all been collected in WHh), and so did not 
admit of longitudinal studies); their use of only four ma- 
jor, geographic groupings; and their almost exclusive de- 
pendence on ccmnnonality analysis, a statistical technique 
developed by the authors in (n*der to explore the overlap 
of certain factors not easily disentangled by standard 
techniques. 

Despite these limitations, the earlier fuidings were sub- 
stantially confirmed. In the process of conHrmation, the 
findings wore extended and made more specific. Thus it 
had already been noted that about .")() percent of individual 
student acliievenient could be explained in terms of a lin- 
ear relationship between achievement, family background, 
area of residence, and type of school attended. Here, al- 
though the same relationship still existed, a point of dis- 
continuity in it was found, such that, in the low range of 
variables induencing achievement, the relationship was 
much less pronounced than in the middle and high ranges. 
Ethnic group differences in achievement were also re- 
examined, witii the result that, as increasingly more fac- 
tors related to their differing .social backgrounds were 
taken into account, their achievement scores tended to ap- 
proach not only (as before) a common mean but a common 
distribution. Aforeover, when school-related factors were 
brought into the analysis, the need for ethnicity as an ex- 
planatory variable was greatly diminished. Another vari- 
able that turned out to have even le.ss explanatory power 
than ethnicity was sex. Despite certain small but persis- 
tent sex differences in study habits and educational plans, 
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there was no ethnic group in which sex played an impor- 
tant role in either achievement or motivation, - 

The .search for possibly neglected regional factors also 
proved fruitles.v;, though the earlier hypothesis that the 
color-caste aspects of the .social structure would have a 
greater impact on student achievement in the Soutli was 
confirmed when this region was divided, for puri)oses of 
analysis, into Southeast and Southwest, However, nearly 
all the regional differences in achievement could be ex- 
plained in terms of the regional averages for socioeconomic 
weH-l)eing, motivation, and type of school attended. Once 
again, ethnicity as such was not a factor, while school- 
related factors, as already mentioned, played less of a role 
everywhere than family background. Nevertheless, there 
was substantial overlap in most regions between these two 
types of influence, chiefly because students were being 
allocated to .schools on the l)asis of their ethnicity and 
socioeconomic status. Moreover, the achievement level of 
minority students appeared more sensitive to .school in- 
fluences than that of whites. This was also the case with 
students in the South compared with .students in other 
regions. In general, .school-related variables tended to cai)- 
ture both ethnic group dilferences and geographic differ- 
ences. 

Overall, then, the .study showed that influences on .stu- 
dent achievement tended, when analy/.ed, to resolve them- 
.selves into attitudinal and motivational factors, on the one 
hand, and social cla.ss factor.s, on the other— and that the 
attitudinal and motivational factors were by far the more 
important. The considerable overlap between these two 
sets of factors indicated that the attitudinal and motiva- 
tional variables might well be regarded as the behavioral 
correlates of social class mend)ership, at lea.st as they re- 
lated to achievement. Moreover, when both achievement 
and motivation were treated as the joint product of social 
class and .school, the I'ole of these latter came out more 
nearly equal, the school factors being the more influential 
for minority students and social cla.ss factors for whites. 
Nor was ethnicity the .source of the variation that mo.st 
needed explaining. Indeed, the portion of student variation 
in achievement that was independent of ethnicity was gen- 
erally hirgor than the portion as.m'iated with it. Finally, 
although the .scliools, at that period, were often ethnically 
honiogeneou.s. oy nearly so, there was always more varia- 
tion within than among schools on the other student 
variables. 

It was further concluded that connnonality analysis, or 
some extension of it, was the most suitable technique for 
.studying these highly overlapping relationships in which 
the appropriate causal model was often a matter of dis- 
pute. However, it was quite clear that ethnically related 
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variations in aduevenieni aiui molivalion dui not ariM' 
from anyllnnjr inlutrei^t m tlu' alhnir gr(mp> thonisoKes. 
The crucial factor, it was >u<rKo>te(i. each j^roiip's 
experience a> a jrroup, an expeneiue that included tlic 
type of school attended. Fiom tlu> pcr>pcclive. resort to 
jjenetic explanation^ \\a^ >iniply unnccessarv, ^nuo the 
variation within each ethnic j,n'oup wa^ alwavs K^'^'^t^M 
than the variation anions ^^roupN. Thi^ hein^^ no. it \\a^ 
propo.sed that jrroup-ha>ed comparisons he lar<rt'-ly aban- 



doned m the grading of educational performance, and that 
a >ysteni be adopted in which there would be far jrreater 
individuali7.atH»n of both iii>tructi(Hi and <iradin^. It was 
al>o ]>roposed that education be made far more relevant 
to probable future life e\]>erieiue, such a> having' and 
brinjrmjr up children, and that all future innovative pro- 
^n-ams \u education should contain huilt-m e\[)eriniental 
controN. so tliat their i>robable etfectu eiie.s can be >cien- 
tilically evahhited 
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PART 1: INTRODUCTION 



Chapter 1 



THE EARLIER STUDIES' 



1.1. THE EQUALITY OF EDUCATIONAL OPPORTUNITY 
SURVEY 

Title IV of the Civil Rights Act of 1964 required the 
Commissioner of Education to — 

. . . conduct a survey and make a report to the Pres- 
ident and the Congress, within two years of the 
enactment of this title, concerning the lack of avail- 
ability of equal opportunities for individuals by rea- 
son of race, color, religion, or national origin in pub- 
lic educational institutions at all levels in the United 
States, its territories and possessions, and the District 
of Columbia, 

In response to this request the Equality of Educational 
Opportunity Survey was carried out by the National Cen- 
ter for Educational Statistics (NCES) of the U.S. Office 
of Education, The survey was directed by Alexander M. 
Mood. In addition to its own staff, NCES used the services 
of outside consultants and contractors, James S, Coleman 
of Johns Hopkins University had major responsibility for 
the design, administration, and analysis of the survey, 
Ernest Q, Campbell of Vanderbilt University shared this 
responsibility and, in the case of the college subsamples, 
assumed the greater part of it, Frederic D, VVeinfeld 
served as project officer. 

The survey addressed itself to four major questions: 

1, To what extent are racial and ethnic jrroups sej^re- 
gated from one another in the public schools? 

2, Do the schools offer equal educational opportuni- 
ties in other respects? 

3, *Io\v much can students be said to learn, judged 
by their performance on standardized achievement 
tests? 

4, What kinds of relationship may be supposed to 
exist between the level of a student's achievement 
and the kind of school he attends? 

Work was started on the survey in the spring of 1965 
with a view to administering the questionnaires and tests 
that fall. Approximately 70 percent of the schools that 
were requested to participate in the study actually did so 
(the colleges were made the subject of a smaller and sep- 
arate survey). This entailed testing and surveying some 

^ 1 Substantial portions of this rhapter have already appeared in 
A Study of the Achievement of Our Nation*8 Students^ (Mayeske 
et al, 1973a) and in A Study of the Attitude Toward Life of Our 
NatiofCs Studentn (Mayeske, et al,, 1973b), However, they have 
been reprinted here, with only minor revisions, because they pro- 
vide backi^round essential for linderstandinff the present /study, 
which is designed to stand by itself. 
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650,000 students, together with their teachers, principals, 
and superintendents, in approximately 4,000 public schools 
throughout the country. 

On the basis of competitive bids, the Educational Test- 
ing Service of Princeton, N, J, was awarded the contract 
for conducting the Equality of Educational Opportunity 
Survey, including test administration, test scoring, data 
processing, and data analysis. It also consulted on various 
aspects of the survey and convenea an advisory panel to 
aid in its design and analysis. 

The survey used a 5-percent sample of schools. This was 
a two-stage, self-weighting, stratified cluster sample. The 
primary sampling units (PSU's) in the first stage were 
counties and Standard Metropolitan Statistical Areas 
(SMSA's), The PSU's in the second stage were high 
schools. When one was drawn in the sample the elemen- 
tary schools feeding into that school were automatically 
included in the sample as welL Since the Equality of Edu- 
cational Opportunity Survey was primarily concerned with 
the children of minority groups, and since these groups 
constituted only about 10 percent of the total school popu- 
lation, the schools were stratified according to the percent- 
age of nonwhite students contained by each. Thus strata 
with higher percentages of these students, were given 
larger sampling ratios and so were sampled more heavily. 
The final result was that over 40 percent of the students 
in the survey were from minority groups. 

Separate questionnaires were administered to teachers, 
principals, superintendents, and students at each of the 
grade levels studied. The teacher questionnaire contained 
some 72 items covering such topics as professional train- 
ing, type of school and student preferred, opinions on is- 
sues and problems of integration (busing, compensatory 
education, etc), and problems existing in the school. The 
final part of this questionnaire was a voluntary test con- 
sisting of 30 contextual vocabulary items; its purpose was 
to measure the teacher's verbal facility. However, the 
main source of information about the school was the 100- 
item principal questionnaire. It covered school facilities* 
staff, programs, racial composition, problems, curricu- 
lums, extracurricular activities, and many other school 
characteristics. Of course, there were also questions on the 
personal background and training of the principal and his 
opinions on problems of integration. The picture given by 
the teacher and principal questionnaires was further en- 
larged by the superintendent questionnaire, which con- 
sisted of 41 questions. These dealt not only with various 
aspects of the school system itself, including its expendi« 
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tures, but with the superintendent himself and his atti- 
tudes toward current educational issues. Fin«illy, detailed 
factual and attitudinal data about the students were ob- 
tained in the same way. Since this report focuses on the 
students, let us describe the student questionnaires in 
some detail. 

The act required that the survey be made **at all levels." 
For reasons of economy, it was decided to administer the 
tests to a selection of jrrades that would be representative 
of the entire range. The grades chosen were the 1st, 3rd, 
6th, 9th, and the 12th, and different questionnaires were 
used for each grade level. In addition to questions on home 
backgi-ound and on the usual personal and school charac- 
teristics, there were questions on attitude toward school, 
on race relations, and on life in general. Representative 
examples are: How good a student dc^you want to be in 
school? If you could be in the school you wanted, how 
many of the students would you want to be white? Good 
luck is more important than hard work for success (agree 
or disagree) . 

It had been decided that the yardsticks for measuring 
the detrimental effects of poor school facilities and charac- 
teristics were to be tests of the various school-related 
skills. Thus the survey's test battery was planned as an 
integral part of the entire research design. The objective 
was to obtain as much test data as possible within the limi- 
tations of time and available resources. Two of the basic 
skills chosen were reading comprehension and mathemati- 
cal ability, since these two areas are common to all school 
curriculums and all grade levels. Another area deemed im- 
portant was the student's general level of knowledge, re- 
gardless of its source. A general information test was 
therefore included in the test battery. Two other ability 
tests were used to measure the student's verbal and ra- 
tiocinative skills. 

Following this survey a report entitled ''Equality of 
Educational Opportunity," under the principal authorship 
of James S. Coleman, was submitted to tite President and 
the Congress on July 2, 1966. This report has become 
known as the Coleman Report; the reader is referred to it 
for further details (Coleman et Ul., 1966) . ^ 

The findings fmm the Coleman Report that are^f par- 
ticular relevance to this study can be summarized in a very 
general way as follows: 

V 

1. Family background is of great importance for 
achievement. 

2. The relationship of family background to achieve- 
ment does not diminish over the years of school. 

3. Of the effect of variations in school facilities, cur- 
riculum, and staff upon achievement, only a small 
part is independent of family background. 

4. Of the school factors, those that have the greatest 
influence on achievement (independently of family 
background) are the teacher's characteristics, not 
the facilities and curriculum. 

5. The social composition of the student body is more 
highly related to achievement, independently of ^ 
the student's own social background, than is any/ 
school factor. 

O 



6. Attitudes such as sense of control of the environ* 
ment, or a belief in the responsiveness of the en- 
vironment, were found to be highly related to 
achievement, but appear to be little influenced by 
variations in school characteristics. 

In summary, the authors of the Coleman Report con- 
cluded that: 

. . . the schools bring little influence to bear on a 
child's achievement that is independent of his back- 
ground and general social context; and that this very 
lack of an independent effect means that the inequali- 
ties imposed on children by thfeir home, neighborhood 
and peer environment are carriea ajong to become the 
inequalities with which they confronts^ult life at the 
end of school. For equality of educational opportunity 
through the schools must imply a strong effect of 
schools that is independent of the child's immediate 
social environment and that strong independent effect 
is not present in American schools.* 

1.2. A STUDY OF OUR NATION'S SCHOOLS 

The Coleman Report was only the first analysis of these 
data, and it was planned to conduct further analyses. In 
order to accomplish this objective, a special analysis group 
was formed in the National Center for Educational Sta- 
tistics (NCES). The first efforts of this group culminated 
in a report entitled ''A Study of Our Nation's Schools" 
(Mayeske et ah, 1972a), hereafter called the School Study. 
This report is summarized below; much of it is drawn 
upon in the present study. 

The School Study addressed itself to the following.ques- 
tion: How do the school's characteristics influence such 
things as the achievement level of all the students in the 
school? However, before an answer could be obtained to 
this question the following technical problems had to be 
dealt with: 

1. How could discrete categorical variables such as 
'•father's occupation" best be scaled so that they 
could be meaningfully interpreted and related to 
other variables of interest? 

2. How could provision be made for nonlinear or cur- 
vilinear relationships that might otherwise remain 
obscured?. 

3. How could estimates be made of missing data, 
particularly when the very students who failed to 
provide an answer to a question were of great 
interest? 

4. How could the more than 400 variables be reduced 
so that the task of data processing and analysis 
would become less^ complex? 

To perform the kind of analysis required and at the 
same time resolve the above problems a number of logical 
steps were evolved and translated into the necessary com- 
puter programs (see appendix A). The statistical tools 
mainly used were regression analysis and partition of mul- 
tiple correlation. As a result, we were able to distinguish 
between: 

2 Ibid., p. 325. 



1. Percentage of school outcome associated with the 
distinguishable influence of the school's character- 
istics. 

2. Percentage of school outcome associated with the 
distinguishable influence of the student's social 
background. 

3. Percentage of school outcome that could just as 
well be associated with either one. 

The conclusions that were obtained are stated below in 
the form of a series of hypotheses/ Some of the concepts 
and methods used to build these hypotheses are described 
in later sections of this chapter. 

1. Very little of the schools' influence on their stu- 
dents can be separated from the influence of the 
latter's social backgrounds. Conversely, very little 
of the influence of the student's social background 
can be separated from the influence of the schools. 
The children who benefit most from this schooling 
are those who: 

(a) Come from the higher socioeconomic strata 

rather than from lower socioeconomic strata. 
(6) Have both parents in the home rather than 

only one or neither parent in the home, 
(c) Are white or Oriental-American rather than 

Mexican-American, Indian American, Puerto 

Rican, or Negro. 

2. Until the 12th grade, the distinguishable influence 
of the student's social background, that is. the part 
of it that can be separated out, is usually larger 

' than the distinguishable influence of the school. At 
the 12th grade, however, the distinguishable in- 
fluence of the school is greater than the distin- 
guishable influence of the student's social back- 
ground for most of the motivational and attitudinal 
outcomes, while the opi^osite is true for achieve- 
ment, 

3. The common influence of \he school\s characteris- 
tics and the student's social backgi^ound on the at- 
titudinal and motivational outcomes differs for the 
different grade levels. For achievement, however, 
the common influence is consistently larger than 
either one alone. This common influence increases 
the longer the student stays in school. 

4. Schools that perform well on one outcome tend also 
to perform well on other outcomes. These perfor- 
mances tend to facilitate and reinforce one another. 
For the attitudinal and motivational outcomes a 
school's generalized favorable performance has a 
large distinguishable influence. It also has a com- 
mon influence with the student's social background. 
For achievement, the influence of a generalized 
favorable performance is manifested in common 

^ In these hypotheses, "student's social backfrround" refers to the 
set of three student body social background variables known as 
Socio-Economic Status, Family Structure, and Racial-Kthnic Com- 
poiition of the Student Body. ''Characteristics of the school" refers 
to a comprehensive set of 31 school variables (Mayeske et al., ' 
1972«), A subset of 10 of these that fijcured most prominently in 
school outcomes and in individual student Achievement is described 
in chapter 2. 



with the school's characteristics and the student's 
social background. 

5. The school variables most heavily involved in 
school outcomes are those concerned with actual 
characteristics of the school's personnel, as distin- 
guished from the school's physical facilities, pupil 
programs and policies, and even personnel expendi- 
tures, including teacher's salaries. 

6. Chief among these characteristics of school person- 
nel are ones that reflect experience in racially im- 
balanced educational settings. Most nonwhite 
teachers had attended predominantly nonwhite 
educational institutions and were teaching pre- 
dominantly nonwhite students. Nonwhite educa- 
tional settings, it was suggested, tend to have 
associated with them lower levels of achievement 
and motivation, as well as less favorable socio- 
economic and family conditions. The result is less 
adequate preparation than that received in pre- 
dominantly white institutions. 

1.3. A STUDY OF THE ACHIEVEMENT OF OUR NATION'S 
STUDtNTS 

« 

Unlike the School Study,, the Achievement Study (May- 
eske et al., 1973a) used the individual student as the unit 
of analysis. The following major questions were explored: 

1. What roles do difl'erent aspects of the student's 
family background play iri'the development of his 
achievement? 

2. What roles do different aspects of the school play 
in the development of individual student achieve- 
ment when they are juxtaposed with family back- 
ground factors? 

These questions were explored for students in different 
geographic regions of the country, for students of differ- 
ent racial and ethnic group membership, and for boy-girl 
differences. Although this study made use of the same data 
as the previous two, it covered a greater number and va-. 
riety of variables and a larger sample of students than the 
Coleman Report. However, it not only confirmed many of 
the Coleman Report's findings but also extended and re- 
fined them. 

The main findings of the Achievement Study were as 
follows: 

1. Average achievement is highest for whites, who 
are followed closely by Oriental-Americans, who 
are in turn followed by Indian Americans, Ne- 
groes, Mexican-Americans, and Puerto Ricans. The 
last four groups cluster fairly closely together. 
For all groups, this ordering is fairly consistent 
throughout the years of schooling, 
(a) Differences in average achievement among the 
groups is almost 5 times greater than differ- 
ences between males and females within each 
group. 

(6) At times, the extent to which these groups dif- 
fer across regions of the country approaches 
the extent to which they differ from whites. 



2, The highest proportion of the total differences 
among students in achievement that can he asso- 
i:iated with thoir niemhership in one of the six 
racial-ethnic groups is 21 percent. After allowance 
is made for various factors that are primarily so* 
cial in nature, thhs proportion drops to 1 percent. 
The factors in question are the family's social and 
economic well-beinjr, the presence or absence of 
key family member.s, the aspirations that a child 
and his parents have for his .schooling together 
with the activities in which they engage to sup- 
port these aspirations, the region of the country 
lived in, and the type of .school attended, 

3, The presence or absence of key family members 
plays only a small role in achievement for Negroes 
and whites, but a much larger role for the other 
groups. This is true botlr before and after allow- 
ance has been made for the social and economic 
well-being of the family. It is also true for all the 
different regions of the country, 

(^f) Boys' achievement levels are more likely to be 
affected by the presence or absence of key 
family members than girls', 

(b) A family's .social and economic well-being al- 
most always phiys a greater role in achieve- 
ment than does the presence or absence of key 
family members, 

4, The aspirations that both the student and his par- 
ents have for his schooling, the activities that they 
engage in to support these aspirations, and the .stu- 
dent's own outlook on life — in short, the motiva- 
tional aspects of family life — all play a greater role 
in his achievement than do either the family's so- 
cial and economic well-being or the presence or 
absence of key f iimily members. 

((f) There is, however, a considerable amount of 
overlap l)etween the motivational aspects of 
' family life and the others. 

ib) Among the motivational aspects of family life, 
the educational and occupational aspirations 
of boys play a somewhat greater role in their 
achievement than do the other aspects. For 
girls, the opposite is true, 

5, When the role of all the.se family background fac- 
tors^ in achievement is compared with that of the 

^\ type of school attended, the percentage of achieve- 

^\ ment that can be as.sociated with each is: family 
\ background, 48 percent; and type of school at- 
t^ded, 10 percent. The remaining 42 percent is 
common to both sets of factors, 
((f) Artu^g the aspects of the school attended, the 
acliie\^ement and motivational levels of the 
student body play a role in the individual stu- 
dent's acliie\*t^iient about (J limes greater than 
that of any of the remaining .school character- 
istics, 

^ I.e., the motivational asi)ects nf family life, the family's social 
and economic well-beinj?, its ethnic ^croup membership, and the 
nresence or absence of key family members. 



(/)) Of the hitter, the teaching staff's- attributes 
are more influentiai than such attributes of 
the .school as its facilities, policies, or kind of 
program offered. 

1.4. A STUDY OF THE ATTITUDE TOWARD LIFE OF OUR 
NATION'S STUDENTS 

Throughout the Achievement Study it was noted that a 
student's beliefs about his ability to influence his life and 
to improve his lot by means of education figure importantly 
in his academic achievement. This is especially true of 
many minority group .students. We therefore decided to 
investigate these beliefs lu a MM)arate study ( Mayeske et 
ah, 1973b), The major que.Ntioii.s explored in this study 
were: 

1. What roles do the various aspects of a .student's 
family background and achievement play in the 
development of his attitude toward life? 

2. What roles do the various aspects of the .school 
play in the development of an individual's attitude 
toward life, as compared with an individual's fam- 
ily background factors and achievement? 

As in the Achievement Study, we explored these ques- 
tions for students of both sexes and six ethnic groups in 
the different geographic regions of the country. The chief 
variable of interest was a composite one that we called 
ATTUD (short for "Attitude Toward Life"). It included 
a number of measures that tended to reflect the student's 
attitude toward succes.s— not just success in general, but 
success as a per.sonal matter. Students who .scored high on 
ATTUD rated their own cbapces of success quite favor- 
ably, and inclined toward a philo.soitliy of life in which 
getting ahead depended on hard work, not luck. The Atti- 
tude Study, as it will be known here, yielded the following 
findings: 

1. Students who identified theni.selves as white tended 
to score higher on ATTUD than students who iden- 
tified themselves as belonging to some other group. 
Of tlie.se latter, Oriental-Americans scored on the 
average one-third of a .standard deviation below 
whites, Puerto Ricans almo.st one full standard de- 
viation below, and the remaining groups (Indians, 
Mexican-Americans, and Negroes) one-half a stan- 
dard deviation below, 

((0 Score.'^ on ATTUD also varied for the same 
ethnic group in different regions of the coun- 
try. Some groups differed among themselves 
by region -;dmost as much as, at the national 
level, they differed from wtiite.s. For Mexican- 
Americans, Puerto Ricans, and Negroes, this 
regional difference was two-thirds of the dif- 
ference from whites, for Indians it was two- 
fifths, and for Oriental-Americans one-third, 

(b) For each of the six ethnic groups studfed, fe- 
males scored consi.stently higher on ATTUD 
than males. The difference, however, was only 
on the order of one-fourth of a standard de- 
viation or less. 



(c) Differences among the ethnic groups in their' 
average ATTUD were about twice as great as 
were differences between the sexes within each 
group. 

. 2. The extent to which ATTUD could be explained by 
family background factoi-s and achievement tended 
to be smaller for whites than for any of the other 
groups. 

(a) At the ninth grade, 'slightly more than one- 
fourth of the difference in ATTUD among 
whites could be explained by differences in 
family background and achievement. For the 
other groups, the comparable figure was near- 
er to one-third. 

(ft) Differences between the sexes on these vari- 
ables were consistent at the national level, but 
not when broken down by ethnic, geographic, 
and grade-level groups, 

3. The presence or absence of key family members in 
the home was found to have a low-to-moderate re- 
lationship with ATTUD, depending upon the group 
and grade level. However, after differences in the 
student's family background, achievement, and 
type of school attended had been allowed for, this 
relationship vanished. 

4. The motivational aspects of family life,' as distinct 
from the structural or the socioeconomic aspects, 
were found to have a moderate-to-high relation- 
ship with ATTUD. This relationship persisted! 
though it decreased, even after allowance had been 
made^for the student's socioeconomic status, fam- 
ily structure and stability, achievement, and type 
of school attended. 

(a) Roughly speaking, one-third to one-half of the 
•differences among students in ATTUD that 
was associated with these motivational aspects 
Wiis also associated with all the other variables 
just named. 

(6) The motivational aspects played a slightly 
greater role in the boys' ATTUD than in the 
girls', and the more immediate kinds of 
parent-child involvement, such as frequent 
discussions of schoolwork, made a larger in- 
dependent contribution than any long-range 
aspirations. 

5. Roughly 12 to 16 percent of the differences among 
students in their ATJUD was associated with a 
set of 10 school factors. However, after differences 
in family background and achievement had been 
allowed for, these vaUies dropped to between 2 and 
7 percent. 

(a) -School variables were associated with ATTUD 
— that is, before other background factors had 
been UWotS-ed for— to a uniformly greater de- 
gree in the South than in the North. 

(b) Of the 10 school variables, the 5 pertaining to 
the student body's achievement and motiva- 

•These were represented by a set of variables, called Family 
Process, that pertained to the attitudes and behavior of the student 
*nd his family, especially with regard to education. See section 2.3. 
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tional level ha* a large role in ATTUD that 
was independent of the 5 teaching staff vari- 
ables, while the latter had no independent role 
in ATTUD whatsoever. 
ir) The student body variable with'the largest in- 
dependent role in the individual student's atti- 
tude toward life was the attitude toward life 
of the student body as a whole. However, the 
role of the remaining student body variables 
was not inconsiderable. 

1.5. SUMMARY 

The Equality of Educational Opportunity Survey, which 
wa^ carried out by the U.S. Office of Education under the 
Civil Rights Act of 1964, attempted to determine: the ex- 
tent of racial-ethnic segregation in the public schools; 
whether or not the schools offered equal educational op- 
portunities in other respects; the amount that students 
could be said to learn, judged by their performance on 
standiirdized achievement tests; and the kinds of relation- 
ship that might be supposed to exist between a student's 
achievement and the school he attended. The study in- 
volved some 650.000 students, with their teachers, prin- 
cipals. and superintendents, in about 4.000 public schools 
throughout the country. For reasons of economy, only stu- 
dents in grades 1. 3, 6. 9. and 12 were included in the 
analysis. 

The results of this survey were published in a report 
entitled "Equality of Educational Opportunity," which 
is better known, after its senior author, as the Coleman 
Report (Coleman et al., 1966). The authors' principal con- 
clusion was that the public schools, as presently consti- 
tuted, could not provide equality of educational opportu- 
nity. For this they blamed not so much inequality of 
schools, that is, differences in the schools' physical plant 
or teaching staff, as inequality of students. The teaching 
staff's characteristics did appear to have some effect on a 
student's level of achievement, but not nearly as much as 
his or her family background. Accordingly, the aspect of 
the school that most influenced its students' achievement 
was not anything it did to them in the way of formal edu- 
cation. Rather, it was the social mix of the entire student 
body. Thus the schools were unable to guarantee equality 
of educational opportunity because they were powerless lo 
correct inequalities in the society. 

The Coleman Report had shown that the schools exer- 
cised relatively little independent influence. They did ex- 
ercise some influence, however, and more of it on some 
groups than on others. It was in order to examine the de- 
tailed workings of this process that the present authors 
undertook further analysis of the data already collected 
by the Equality of Educational Opportunity Survey, The 
first such analysis to be published was A Study of Our 
Mation's Schools (Mayeske et al., 1972a). Its general pur- 
pose was to distinguish the school's influence from all 
other influences. More specifically, it sought to distinguish 
the relative impact of that influence in each of its many 
aspects. The most influential characteristics of the school, 
it was discovered; were those connected with its staff. 
Moreover, schools that performed well in terms of one edu- 
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cational outcome were found to perform well on others. 
The children who benefited most from school influences 
were those who were white or Oriental- American and who 
came from well-to-do homes in which both parents were 
present In this sense, then, the Coleman Report was con- 
firmed, since it was clear that even such opportunities as 
the schools could provide were not equally available to all 
students. 

Next to be published was A Study of the Achierement 
of Our Nat ion* s StudentH (Mayeske et ah, 1973a). Here, 
we Wanted to find out which aspects of a student's family 
background were most closely associated with his or her 
level of achievement. On the whole, despite considerable 
variation by region, the highest levels were reached by 
white or Oriental-American students who came from well- 
to-do homes in which both parents were present. However, 
it was impossible to explain these differences as resulting 
simply from membership in one ethnic group rather than 
another. Indeed, when allowance was made for differences 
in the groups' socioeconomic backgrounds, a mere 1 per- 
ceht of the difference in achievement could be explained 
in this way. And even without the allowance, only 24 per- 
cent could be. We were surprised to learn, because it had 
long been popular to believe otherwise, that the achieve- 
ment of both white and Negro students was less affected 
by the presence or absence of key family members than 
that of other ethnic groups. Nearly' as surprising, at least 
for economic determinists, was the role played by other 
aspects of a student's family background. For instance, 
taking a direct interest in a student's education, especially 



by reading to him and discussing his schoohvork, had more 
effect on his achievement than his family's skioeconomic 
status. This was true whether the aduJt who did these 
things was a parent or a parental substitute. In general, 
family background factors were nearly five times as im- 
portant as school factors. 

Thirdly, in A Study of the Attitude Toward Life of Our 
Nation*s Students (Mayeske et al., 1973b) we concentrated 
on a set of variables that revealed the student's personal 
philosophy. We already knew that students who believed 
they could influence their own future tended to achieve 
more. The question was: What factors encouraged them 
to develop such a belief? We found that belonging to any 
ethnic group except the white tended to make students less 
likely— in the case of all but Oriental-Americans, far less 
likely — to believe in the chances of their own success. 
Counteracting this effect was the influence of those par- 
ents or parental substitutes who read to their children and 
talked to them about their schoolwork. However, we were 
unable to separate the effects of family background from 
those of the school, including the attitude toward life of 
the school's student body. This last-named factor was far 
more influential than any characteristic of the schoort 
teachers; it even outweighed the impact on the student of 
his or her own school i>erformance. We concluded that the 
minority group students' unfavorable estimate of their 
chances for success was essentially accurate. There were, 
however, various steps, from altering the schools* reward 
structure to instructing parents in how to motivate their 
children, that seemed likely to improve this situation. 
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Chapter 2 
THE PRESENT STUDY 



2.1. LIMITATIONS OF THE EARLIER STUDIES 

Our earlier attempts at analysis had several major limi- 
tations. In particular, A Study of the Achievement of Our 
Nation's Students and A Study of the Attitude Toward 
Life of Our Nation's Students should be read with the 
following cautions in mind: ' 

(1) We concentrated on ninth-grade students. The orig- 
inal data were cross-sectional, that is, they were collected 
from students of different grade levels at one point in time. 
If Coleman and his associates had had unlimited time and 
money, they would doubtless have chosen to keep on study- 
ing these same students as they progressed through their 
years of schooling. This, alas, was not possible. In our 
analyses, then, when we compared students at a higher 
grade with those at lower ones, we tried to avoid jumping 
to the conclusion that all or any of the differences between 
them necessarily showed some kind of trend over time.* 
Nevertheless, it is possible that we sometimes generalized 
too freely from the experience of one grade. 

(2) We used only four major geographic groupings. For 
reasons of time and space, and in order to avoid complicat- 
ing the analysis unbearably before we knew which findings 
would be worth detailed examination, we made geographic 
comparisons chiefly between four large groups of stu- 
dents: those, in the nonmetropolitan North, the metropoli- 
tan North, the metropolitan South, and the nonmetropoli- 
tan South. As a result, there was still some reason to doubt 
our finding that certain attributes of students and their 
families varied hardly at all by region. Regional variations 
were of great interest to us because we had hypothesized 
that in regions where there was less caste-like segregation 
of people by ethnic group, personal attributes fostered by 
the family might play a greater role in a student's achieve- 
ment. 

(3) We relied almost exclnsiirrly <m a single analytic 
technique. This technique, which is fully described in ap- 
pendix A. was commonality analysis. Its chief advantage 
was that it enabled us to sejiarate the effects of (or, more 
properly speaking, the variance associated with) two or 
more sets of variables into: (a) the proportion uniquely 
attributable to (or associated with) each set; (6) the pro- 
portion that two or more of the sets share in common. Its 
disadvantages, discussed by Alexander M. Mood in his 
foreword to the Attitude Study, were that it led to certain 
mathematical absurdities if applied mechanically. We felt 
that we had succeeded in avoiding such absurdities, but 
we were also well aware that the lack of accepted theoreti- 

1 See appendix A for the techniques of inference thmt we used. 



cal models in educational research made it unwise to rely 
on any one technique of statistical inference to the exclu- 
sion of all others. 

2.2. CONTRIBUTIONS OF THE PRESENT STUDY 

We had reached the point, then, at which we had certain 
findings that we judged to be of particular interest. But 
would they hold up for students from a greater range of 
grade levels and regional backgrounds? What if we used 
new analytic techniques? And what of the areas, such as 
differences in motivation and achievement, that had been 
more or less neglected in our earlier reports? These were 
the questions that led us to undertake the present study. 

It is hard to give a connected summary of a project de- 
voted mainly to tying up the loose ends left by three earlier 
projects. It is also hard, at this stage, to say which findings 
were major and which minor, since we can fairly claim to 
have exhausted these data, and we cannot tell (though we 
can guess) what a new body of data might reveal. Accord- 
ingly, the findings we shall describe here are the ones that 
seemed important in relation to our earlier work. The 
reader will have to bear in mind that this work was orig- 
inally undertaken to serve the educational policies and 
needs of the IfluBOs, and that as new needs appear, new 
policies will arise. In the rest of this section, the eariier 
findings are given first, then the ways (if there were any) 
in which the present study led us to revise them.' 

The earlier studies:— For students of all ethnic groups 
except Orientail-Americans, there was no appreciable rela- 
tionship between achievement and having an intact family 
(i.e.. a family from which neither parent was absent). In 
addition, most of the relationship that was observed could 
be accounted for by the family's socioeconomic status. In 
other words, since there was more family disruption 
among groups that were low on the socioeconomic scale, 
to take account of their low status was to take account of 
the relationship, such as it was, between achievement and 
family structure. / 

This study:— Since the institution of caste was more 
highly developed in some regions than in others, we won^ 
dered if there were any corresponding regional differences 
in the impact of family structure, particularly the father's 
presence or absence, on the student's level of achievement. 
We had found none in the earlier studies, and we found 
none in this one, even though we used a great many niore 
regional groups (for which see section 2.3, below). 

The earlier studies:— HeUrence has already been made 
to our hypothesis that, in regions where the institution of 



caste was less highly develo]!^, personal attributes fos- 
tered by the family might play a greater role in a student's 
achievement. From the entire range of personal attributes 
represented in the data, we picked out a set of variables 
that covered the attitudinal and motivational aspects of 
family life. These aspects could be summed up as the aspi- 
nitions that both a student and his j)arents had for his 
«*rhooling. the activities that they engaged in to support 
those aspirations, and the student's own outlook on life. 
We discovered that together they played a greater role in 
a student's achievement in the North than in the South, 
and that this was true regardless of the family's socio- 
economic status. We therefore proposed the following gen- 
eral hypothesis: 

Where social and economic strotification based upon 
race and ethnicity is pronounced, its effects upon 
achievement will be greater and more difficult to 
overcome than where it is less pronounced. 

This study:— We found that, when we used a greater 
number of regional groups, the results still clearly sup- 
ported the hypothesis for two of the three grade levels 
studied. For the third, however, there were certain anom- 
alies that made it somewhat less tenable. 

The earlier studies:— Tht family background factors, as 
explained in chapter 1, played a much greater independent 
role in achievement than the school factors (both the stu- 
dent body's and the teaching staffs attributes). ^ However, 
the independent role of the school factors was greater in 
the South than in the North. 

This study:— On the whole, the earlier results were con- 
firmed. We found the same trend in each regiop that we 
examined, with the role for school factors greatest in the 
Southeast and Southwest. 

The earlier studies: — Although the various ethnic 
groups differed widely in average level of achievement, 
the group averages tended to approach a common value as 
increasingly more factors relating to each group's social 
background were taken into account. This effect was ob- 
served in all the regions studied. 

This rtttdy:— Precisely the same effect was observed in 
a much greater number of regional groups. But there was 
another, still more remarkable effect: the distribution of 
values for each ethnic group tended to approach a comnu>n 
distribution as the same background factors were takien 
into account We therefore decided to find ou,t if the same 
background factors seemed to affect each group's achieve- 
ment to the same degree. We found that the only group 
not affected by each factor to about the same degree was 
the Oriental-Americans., and that even they were not a 
clearcut exception. We then examined the background fac- 
tors in more detail. Groups that ranked low on one of 
these factors, it was evident, tended to rank low on all the 
others. As a result, any of a number of these factors could 
be used to explain the group differences in achievement. 

t Sm Mction 2.S, btlow, for the vanablts used. 



Among these factors were socioeconomic status (and 
everything it implies in the way of physical and mental 
well-being), belief in education and desire to improve their 

life chances through it, and type of school attended. The 
relative ordering of the groups on these variables, from 
highest to lowest, was about as follows: whites, Oriental- 
Americans. Indian Americans. Mexican- Americans, Ne- 
groes, and Puerto Ricans. Finally, we succeeded in isolat- 
ing one group that seemed almost impervious to the in- 
fluence of family background or school factors. This was 
the group whose achievement ranked about one and two- 
thirds to two full standard deviations below the average 
for all students. Below this point, the relationship between 
achievement and the aforementioned factors was but 
slight; above it. the relationship was linear. A relatively 
large proportion of this low-achieving group were mem- 
bers of nonwhite ethnic groups. 

2.2.1* New Topics 

We pursued a number of new topics that related to 
whether a student resided in a metropoUtan or nonmetro- 
politan location. Our principal finding here was that reti- 
dence in this sense was not a major explanatory factor in 
achievement or motivation. This is not to say that it made 
no difference at all. However, the differences that could be 
attributed to it were small when compared to the full 
range of differences among students in these respects. 

We examined regional trends in connection with nu- 
merous other topics. But since the topics themselves were 
not new, the results will not be described here. 

We also made a far more detailed examination than be- 
fore of boy-girl differences in achievement and motivation. 
The only significant differences we could find were in study 
habits, for which girls consistently showed a higher value 
than boys, and educational plans, for which twelfth-grade 
boys showed a higher value than twelfth-rnule girk.* 
These differences were slight, but they persisted even after 
allowance had been made for the full range of background 
factors. 

2.3. DEFINITION AND DESCRIPTION OF VARIAILES USED 

This section contains a detailed description of the vari* 
ables and sets of variables used throui^out the present 
study. The weights used in constructing the indices are 
discussed in the School Study (Mayeske et al.. 1972a).^ 
The indices and variables have been divided into these 
that deal with individual students, with the whole student 
body» with the school (except for the student body)^ and 
with selected aspects of these categories. In addition* the 
geographic areas used in the present study art briefly 
described. 



^ For the meanlnit of theie variablet. tee section 2.8. 

^ Most of the ttttdent indicts were more adequately rtp ffmaH i 
at the hiffher trade levels (6, 9, and 12) than at the Imtr mm 
(1 and 8). ThU it bicauae at the lower levelt fewer floestloss wwe 
atked about the atudent't family, and, for many of the y it sHfi 
atked, the teacher, not the ttudent, had to provide the informalitn. 
In many eases, ths^tischer was unable to do ao. In LuniiqiMMi, 
data from the lower tnide levelg.were aeldom uaed in this itoiy* • 



INDwmUAL STUDENT INDICES AND VARIABLES 

Socio-Eeonomie Status (SES).—A student with a high 
score dp this index has parents who come from the upper 
educational strata. His father is engaged in a professional, 
managerial^ sales, or technical job, and there are two to 
three children in the family. They are more likely to reside 
in the residential area of the city or the suburbs rather 
than in the inner city, and their home is likely to have 
from 6 to 10 ro6ms. Intellectually stimulating materials 
such as. books, magazines, newspapers, and television and 
radio programs are available in such a home. 

Family Structure and Stability, (FSS),—A student with 
a high vahie on this index has both parents in the home, 
his father's earnings are the major source of income, his 
mother works part time or not at all, and his family has 
not moved around much. 

" Ri$ciat-Etknie Group Membership (RETH).—A student 
. with a high value on this variable is white, a student with 
an intern^ediate value is Oriental-American, and a student 
with a low value is Puerto Rican, Mexican-American, In- 
dian American, or Negro. In a society that discriminates 
<Mi the basis of skin color, one's membership in a particular 
racial or ethnic group is a social category with many be- 
havioral implications. Accordingly, an individual's value 
on this variable represents his membership not only in a 
physical category but in a social category as well. 

Exp€etaiiofi8 for ExceUence (EXPTN).—A student 
with a high value on this index' says that his mother, fa- 
ther, and teachers want him to be one of the best students 
in his class, and that he also desires to be one of the best 
in his class. 

Attitude Toward Life (ATTUD).—A student with a 
high value on this index feels that people who accept their 
condition in life are not necessarily happier; that hard 
woric is more important for success than good luck; that 
when he tries to get ahea^ he doesn't encounter many ob-^ 
stacles; that with a good education he won't have difficulty 
getting a job; that he would not be sacrificing his personal 
identity or integrity to get ahead nor does he want to 
change himself; that he does not have difficulty learning 
nor does he feel that he would do better if his teachers 
went slower; and that people like him have a chance to 
be successful. 

Educational Plans and Desires (EDPLN).—A student 
with a high value on this index says that his parents want 
him to go to college; that he himself both desires and plans 
to go to college and aspires to, one of the higher occupa- 
tional levels; and that he feels he is one of the brighter 
students in his class. 

Stniy Habits (HBTS).~A student with a high value on 
this index has frequent (weekly or more) discussions with 
his p^nt3 about his schoolwork and was read to regu- 
larly as a chiM. He spends 1 to 3 hours a day studying and 
1 to 3 houn a d%y watching TV, would make most any 
sacrifice to stay in school, and has seldom stayed away 
from school just because he wanted to. 
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Achievement (ACHV).^A student with a high valiit 
on this index or composite tended to score high on all of 
the tests that entered into that composite. For all grade 
levels the tests of verbal and nonverbal ability were used 
as part^ the composite. In addition, at grades 6, 9, and 
12, tests of reading comprehension and mathematics 
achievement were used, and at grades 9 and 12 a test of 
general information was included in the composite. This 
inclusion of more tests at the hif^her grade levels repre- 
sents the nature of the educational process, in which basic 
skills are required in the early years and other skills and 
knowledge through the use of vhese basic skills. As shown 
in the School Study, these tests at each grade level were 
sufficiently highly correlated to be included in a single 
composite. 

STUDENT BODY VARIABLES 

o 

When the values of a variable are averaged for each of 
the student's in a particular grade level of a school, this 
results in what we have called a student body variable* 
Schools with a high mean or average on a student body 
variable tend to have a larger proportion of students with 
a high value on that attribute, while schools with a low 
mean or average tend to have a larger proportion of stQr 
dents with a correspondingly low value. The student body 
variables used in this study are: 

Socio-Economic Status 
Family Structure and Stability 
Ethnic Group Membership 
Expectations for Excellence 
Attitude Toward Life . 
Educational Plans and Dfsires 
Study Habits 
Achievement 

SCHOOL VARIABLES 

In this study, to represent attributes of the schools other 
than student body variables, we used the following five 
indices and variables. A description of the meaning of 
each index and the variably that comprise it wiD be found 
in the School Study (Mayeske et al., 1972ii). It should be 
noted that we did not have the same problems with thf 
school variables at the lower grade levels at we had with 
the individual student variables. 

Tmchino Conditions.— ^A school with a high value on " 
this index has many teachers who say that the students in 
their school try hard and are of high academic ability. The 
teachers also see the school as having few problems of any 
kind and as enjoying a good reputation with othei^ teach* 
ers not employed by the school. Th^ also report that th«y 
are currently teaching high-ability students, that they 
would not prefer to work in some other school, and that 
they would reenter teaching as a profession if they were 
to start all over again. 

Preference for, Student^AbiHtv Level— >A school with 
a high value on this index has many teachers who say that 
they prefer to teach in an academic school that has a strong 
emphasis on college preparation and a student body con* 
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sisting of high-ability children of white collar and profes- 
sional workers. 

Training and Saktnj, — A school with tv high value on 
this index has many high-salaried teachers with advanced 
degrees who have certification and tenure. 

Verbal Skills.— A school with a high value on tKit^ vari- 
able has many teachers who attained a liigh score on our 
test of verbal skills. 

Racial-Ethnic Cotnposition.—A school with a high value 
on this variable has many teachers who say they are white, 
while a school with a low value has many teachers who 
claim membership in a minority group. The last two vari- 
ables are included because we considered them closely re- 
lated to interschool differencei^ in the outcomes of school- 
ing. For instance, they were shown £o be related to the 
achievement and motivational levels of the student body 
before and after the school's social composition was taken 
into account (Mayeske et al.. 1972a). 

OTHER SETS OF VARIABLES 

Throughout the chapters that follow, several other sets 
of variables are used recurrently. The variable^ that com- 
prise each of these sets are described^ and analyzed in this 
- section, and a rationale is given for including them in their 
respective sets. 

Home Background (HB).— This label is applied to the 
set of varicibles that represent the human and material re- 
sources in the immediate home environment. When each 
of the ethnic and sex groups is kept analytically separate. 
Home Background copsists of the student's Socio-Eco- 
nomic Status, on the one hand, and Family Structure and 
Stability, on the other. When these different groups are 
kept together, the variable called Racial-Ethnic Group 
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'Membership (RETH) is often introduced into the analyse* ' 

under the same general label. ' ^ 

' Family Background This set is copiprised of 

the Home Background and the Family's Pr^ocess sets.* 
Thus Family Btwkground cot-ers virtually all aspects of 
the individual studerif^ background, When analyses are 
run for each ethnic group. Home Background consists only 
of Socio-Econon\ic Status and Family Structure tnxd Sta-*' 
bility, whereas when the ethnic groujjs are combined. Eth- 
nic Group Membership is on occasion included as an aspect 
of Home Background. The relationships among these sets 
of variables are giyen in schematic form in figure l.L 

Thejre are in addition, two sets of variables at the sctlool 
level. 

School (SCH(10)).—Th\H set consists of the 1 Of school 
variables. It is comprised of the following two subsets: 

(a) School (hitcome (S0(5))}— This set consists of 
the five student body variables of Expectations 
far Excellence. Attitude Toward J^ife. EdUclt- 
tional Plans and Desires. Study Habits,.: and 
Achievement. 

(b) Teaching Staff Attributes (T(5) )\—Th\f^ set con- 
sists of the five teaching staff attributes of 
Teaching Conditions. - Preference for Student* 
Ability Level, Tr.. ng and Salary; Ethnic Coiil- 
posttion; and Verbal Skills. 

& Family Proce.ss was the namis we gave to x set of variabl^i; 
includinf; Expectations for Excellence. KducatiqWal 'Plans «jnd De- 
sires. Attitude Toward Life.- ahd Study Habits.^that perUined to 
the attitudes and l)ehavior of the student artd his family.. 

6 This set is called School Outcomes because it represents, in part, 
the aK^reKate effects of schooling' By virtue of its hijfh correlation 
with the social composition of the student liody. it is also a measure 
of the effects of residential and school segregation, schools being 
organized along residential lines. 



FIGURE 1.1. — A Schematic Diagram of the Variables Included in the Different Sets 
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Geographic Groupings, — In a number of chapters analy- 
ses are conducted" for different geographic grouiKs. The 
seven regional groupings used and the States that com- 
prise them are : 



^ Region 
New England 

MidAttantic > 

Great Lakes 
Plains 

Far \Yest & 

Rocky Mountain 

Southwest > 
Southeast 



State Composition 

Connecticut, Maine, Massachusetts, New Hamp- 
shire,^ Rhode Island, Vermont , 
Delaware, District of Columbia, Maryland, New 
iersey* New Yo/k, Pennsylvania 
Indiana, Michigan, Ohio, Illinois, Wtscoi;sia 
Iowa, Kansas, Minnesota, Missouri, Nebraska, 
North Dakota, South Dakota 
Alaska, Csrklornia, Colorado, Hawaii, Idaho, Mon- 
tana, Nevada, Oregon, Utah, Washington, Wyo- 
ming 

Ar^ona, .New Mexico, Oklahoma, Texas 
Alabama, Arkansas, Florida, Georgia, Kentucky, 
Louisiana. Mississippi, North Carolina, South 
Carolina, Tennessee, Virginia, West Virginia ♦ 

. For »ome analyses, belonging to one of these seven re- 
gions was coded as a quantitative variable. The lowest 
values were assighed to the Southeast and Southwest, in- 
termediate ones to the Far West, and the highest ones to 
the remaining States, (the last-named grouping was called 
North), This three-valued quantitative variable was called 
Regional Location. AnoCber quantitative variable was de- 
, veloped to incorporate rural-urban differences. The high- 
est values were assigned to large cities and their suburbs, 
intermediate ones to small cities and towns, and the lowest 
ones to rural areas. This variable was called Rural-Urban 
Location. When Regional Locatio^n juid Rural-Urban Lo- 
c^ition were taken together they were caHed either Area 
of Residence or Residential Locale. 

2;4. RECdMMENDATIONS 

" But what are the implications of this study? What can 
it tell us about what^mi^ht be done to make the results of 
schooling more consonant with what we would all like 
them to be? In our earlier work we outlined a number of 
specific recommendations that grew directly out of the 
findings. We decided not to enlarge on these recommenda- 
tions here. Rather, we have focused on three persistent 
themes, derived from our analytic work, that are not new 
but that we feel are worthy of sustained attention. We 
have called them purposscful attainment, relevance, and 



dkcipUned diversity. By stressing purposeful attainment 
we mean to imply that we view education as being a pro- 
cess of setting goals and specifying objectives, From such 
objectives, we feel, should flow a set of minimal standards 
that virtually all students could ^ittain. This we would 
view as a fundamental- change in the nature of instruc- 
tional systems as we have known them historically. By 
relevance we mean that the content of education should 
not just reflect occupational entry requirements, but 
should relate m(/re closely to the probable range of life 
circumstances and adjustments that the student will face. 
Last, by discipliijed diversity we mean that schools need 
to break out of their traditional mold and try to attain 
their common goAls and objectives in a number of diflferent 
ways .At the sjjlme time, they should adopt accounting 
methods and systems that will allow them to more^ ade- 
quately assess tfie results of their efforts. 

2.5, SUMMARY^ 

In the present study we used the same body of data as 
in our earlier studies but subjected it to more detailed 
analysis and, on pccasion, more powerful analytic tech- 
niques. We explored some of our earlier hypotheses in 
greater depth, and also examined a number of new topic^^ 
Most of our earlier findings were supported by these more 
refined analyses. However, we did find that the role of 
geographic locale was even less important in explaining 
student achievement and motivation than our earlier work 
had led us to believe. The same was true of sex: it made 
little diflFerence whether the student was a boy or a girl. 
As in our earlier work, so too here did we find that differ- 
ences in achievement' between whites and nonwhites could 
be explained almost completely by Miflferences in their 
social background conditions. We did find, however, that 
there was a "breaking point** in the relationship of achieve- 
ment with social background conditions. In other words, 
below a given level of achievement there was very little 
relationship, whereas above that level achievement in- 
creased as the social background conditions became what 
one might interpret as increasingly favorable. As an out- 
growth of this and our earlier work, we concluded that 
basic reforms were needed in the conduct and content of 
the instructional process. Also needed was increased will- 
ingness to try new approaches and attempts to learn from 
them. 



PART 2: INTERPRETING GROUP VARIATIONS IN ACHIEVEMENT 
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DO THE SAME THINGS AFFECT DIFFERENT GROUPS DIFFERENTLY? 



There is no doubt that ethnic groups differ in educa- 
tional achievement: the question is why. It should l)e ob- 
vious enough that the achievement level of one group does 
not necessarily result from the same causal processes as 
the achievement level of another. Even if the processes at 
work are likely, within the bounds of the same national 
culture, to be similar for all groups, they are just as hkely 
not to be identical. And yet two major .studies in i-ecent 
years have made inferences about one group that were 
based upon either: {a) observations drawn from another, 
ethnically different group; or (b) differences among these 
and other groups. Thus Jen.sen (1969) sought to explain 
Negro American achievement levels by means of evidence 
^drawn largely from studies of western Europeans and 
white Americans. He also attributed some of the differ- 
ences between Negro Americans and these other gi'oups to 
causal processes ob.served only in the latter. Moynihan ap- 
proached the same problem in terms of aggregate differ- 
ences between Negro and white American.s, a procedure 
that left him vulnerable to charges that, as far as Negroes 
were concerned, he equated difference with deviance 
(Rainwater and Yancey, 1967). 

However, Moynihan later pointed out that altiiough 
Negro ifamilies were le.ss likely than white to be headed 
by a mWe, the relationship between Negro family struc- 
ture and achievement level did not appear to be high 
(Moynihan, 1968^, This observation was later confirmed 
by the present author and his colleagues: we noted that the 
role playedj)y the quality of the rehitionship between child 
and parent or parental substitute nearly always exceeded 
that played'by family structure as such (Mayeske et al., 
1973a). [This tended to be so for each separate ethnic 
group aij well as for all groups combined. What we did not 
yet know was hiow similar the groups were in this respect.^ 
We wer<^ especially uncertain about the impact of school 
factors oin each grou|), particularly as compared with fam- 
ily background ifactors. 

The boidy of data at oUr disposal was originally gathered 
by investligatorsideeply concerned about sociocultural fac- 
tors in ef^ucationifil achievement. For this reason, it is ea.sy 
to forgeti when reviewing the.se data, that the difference 
between the highest and lowest achievement .scores in any 
individual ethnic group is always greater than the differ- 

1 The u.stial procpdure in surh cases is to rarry out a ro variance 
analysis, uising the statistic t() (leterniine* whether the null 
hypothesis^ khould he accei)te(l (Beaton, 1^)4; Wil.son and Carry, - 
1909). But pince we were dealinjr with very larjro samples, al! com- 
parisons m^de in thi^^ way would have led to rejection of the 
hypothesis. ^ 
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ence between that group's average achievement score and 
the average scores of the other groups, taken singly or 
collectively, Gur data, then, are not ideally suited to the 
analysis of within-group relationships. Nevertheless, they 
provide an opportunity to explore two related areas: (a) 
within-group relationships in one group that also hold 
good for other groups; {b) among-group relationships that 
also hold good for one group. 

3.1. MEASURES OF SiMIUVRiTY AND DIFFERENCE 

Did these groups differ more in the way their achieve- 
ment level was related to their family background or more 
in the way it was related to their schools? Were there, per- 
haps, no significant differences between them in either or 
both respects? These were the questions uppermost in our 
minds when we began the analysis described l3elow. But 
we were also uncomfortably aware that the answers we 
obtained to these questions would depend very much on 
the way. we asked them. We needed, then, to examine the 
stati.stical techniques w^e proposed to use, and decide how 
we would interpret the mathematical relationships they 
embodied, in studying processes about wliich so little is 
known, it is more than ever necessary to guard against the 
facility with which properties of a statistical measure may 
be taken for properties of the data. 

It is al.so necessaiy to be quite con.scious of what one 
thinks is going on, and not confuse it with any of the other 
things that may actually be going on. We started with the 
basic observation that an analysis in which the achieve- 
ment variable ( ACIIV) was regres.sed on a variety of fam- 
ily background and school factors yielded a set of least- 
.squares weights that maximized the relationship between 
it and the independent or regressor variables. For a given 
group, then, these weights reflected the relative emphasis 
given to those variables in estimating that group's achieve- 
ment. This led us to our first question: 

1. How similar would a group's regression analysis 
remain if some other group's least-squares equa- 
tion were used? - 

In order to answer this question, we made two separate 
estimates of ACHV and then correlated them. The first es- 
timate, obtained from each group by means of its own 
least-squares equation, was designated A'n, and the second 
obtained by means of some other group's equation, A'o. 
We then gauged the similarity of these estimates by in- 

2 A.ssuminjr, of course, that the equation wa.s different, that if, 
appeared to distribute the regressor varia!)les* influence differently. 
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spectiiig the iiliiagnitude of their correhition, r\ \ : the 

higher the valine, the more simihir. Similarity analyses of 
this type were' performed for soNoral different kinds of 
equations (see sections and 

Our second question was: 

2. How much of the variance m a jri't'up s ACHV 
would be lost if some other group's least-squares 
equation were used in lieu of the group's own? 

We answered this question by comparing the difference 
between the following two correlational values: 

/2S0MW.— This value was obtained by: {a) making an 
estimate of a group's ACHV by means of an equation other 
tj>an the group's if^n; (b) correlating this estimate with 
tke group's ACHV score; (r) squaring the result. 

RSQ(A'ii). — This value was obtained by: (^0 making an 
estimate of a group's ACH\' by means of its own least- 
squares equation; ih) correlating this estimate with the 
group's actual ACHV score; (r) squaring the result/^ 

Our measure of loss in explained variance was then ob- 
tailted by forming the following measure of difference: 

^^RSQ(^'^i)—RSQ(A\>) 

This was our first kind of difference analysis. It was, as 
will be seen below, conducted for a variety of equations. 

Our third major question was: 

3. How are the factors th:it enter into ACHV related 
to the differences measured by A? 

We answered this question by: (a) using partial correlfi- 
tion techniques to partial out the variance in ACHV as- 
sociated with the other group's equation; (/>) regressing 
the^^residual ACHV so obtained on family background and 
school factors. The chief advantage of this analysis was 
that it gave us an indication of the nature of the differ- 
ences between two groups. The* A analysis, on the other 
hand, indicated only the magnitude of these differences. 

3.1.1. Factorial Analysis of the Structural Properties 

Before proceeding further with our analysis, we had to 
recognize that the structural properties of the covariances 
among the variables used to estimate ACHV would play 
a large role in the results,* We therefore began by using 
factor analytic techniques to inspect these properties. 
These techniques have been exhaustively described by 
Horst (1965). 

We perforn^pd comparative factorial analyses for each 
of seven ethnic groups and for two sets of variables. The 
groups were: Indian American; Mexican-American; Puer- 
to Rican; Negro; Oriental-American; white; and all groups 

3 Since these are the j^roup's own least*squares weights, the RSQ 
is the maximum correlation that can be obtained. 

* Inspection of the formula for the correlation of two weighted 
sums shows that, when the rank of the matrix of independent 
variables is one (i.e., when there is only one principal component), 
two orthogonal equations can yield highly correlated estimates. But 
as the rank approaches the order of the matrix (i.e., the number of 
variables), decidedly different estimates can be obtained (Horst, 
1966, p. 133), A more general formulation of the same phenomenon 
haf been provided by GuUiksen (1950), 



combined. The 2 sets of variables were a set of 6 family 
background (FB) variables and a set of 10 school (SCH) 
variables, plus 2 variables pertaining to one's region of 
residence. The first analysis focused on the FB variables, 
while the second focused on the FB, SCH, and residential 
variables combined. Since correlations were more readily 
interpretable than covariances, we decided to factor- 
analyze tile correlation matrices. Similarly, since rotated 
factors were more readily interpretable than unrotated 
ones, we decided to use varimax rotation.'' We limited our 
analysis to ninth-grade students since the measurements 
were most accurate at that grade level, that is, errors in 
estimating ethnic git)up membership were fewer* and the 
indices were more comprehensively measured. At the same 
time, the dropout problem was not as severe as at the 
higher grade levels.^ 

For each group, two principal components were extract- 
ed. The percentage of variance each accounted for was: 
Mexican-American, 60; white, 61; Indian and Negro, 62; 
Puerto Rican and all groups combined, ,63; and Oriental- 
American, 66, The rotated factors will be found juxta- 
posed in table 3.1 according to the similarity of their co- 
efficients. It will be seen from the coefficients for ^^factor 
one" in this table that Socio-Economic Status (SES) and 
Family Structure and Stability (FSS), for almost every 
group, tended to have higher coefficients than did the other 
variables (the exceptions were for Oriental-American FSS 
and white SES), In fact, there was enough consistency 
from group to group to suggest that a similar (but not 
identical) phenomenon was at work in each. This phe- 
nomenon appeared to be, in essence, that SES and FSS 
were highly related. Moreover, the attitudinal and moti- 
vational variables — that is, the other sets of row variables 
in table 3.1 — tended to have a low-to-moderate relatiofi- 
ship with both of them. Since SES and FSS were, in gen- 
eral, more closely related to each other than to anything 
else, and since they represented more the structural than 
the behavioral aspects of the family, we decided to treat 
them here as one variable. The name we gave this com- 
posite variable was the same as the one used in the School 
Study, namely, Home Background (Mayeske et al,, 1972a, 
p. 16). 

As for ''factor two," the attitudinal and motivational 
variables tended to have high values while SES and FSS 
had low ones. The major exception was the Oriental-Amer- 
ican group, whose FSS showed quite a high value on 
the second factor. There was enough consistency in the 
variables that were high and low on this factor for us to 
conclude that th^ correlations it chiefly represented were 
those of the four attitudinal and motivational variables 
with each other. Since these four variables, in large meas- 
ure, reflected different kinds of parent-child involvement, 
we collectively labeled them Family Process — as, indeed, 
we had done in the Achievement Study (1973a, p. 15). 

5 AU components having a root of one or more plus the next 
smaller component were subjected to varimax rotations, TheM 
routines were taken from Horst (1965). Unit diagonals were utecL 

«The numbers of students and schools used in the analyses in 
this chapter are given in appendix A. 
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T«We 3.1.— Comparative Ftctorial Analyses of Family Background Measures for Students at the Ninth Grade 



Variabi« 



I 



Socio-Economic Status (SES) 97 

Family Structure and Stability (FSS) 98 

Expectations for Excellence (EXPTN) 40 

Educational Plans and Desires (EDPLN) 54 

Study Habits (HBTS) 34 

Attitude Toward Life (ATTUD) . -03 



Socio-Economic Status (SES) 23 

Family Structure and Stability (FSS) 21 

Expectations for Excellence (EXPTN) 92 

Educational Plans and Desires (EDPLN) 84 

Study Habits (HBTS) 95 

Attitude Toward Life (ATTUD) ' 99 



Factor One: Home Background 
P N 0 



W 



90 
99 
27 
47 
48 
00 



43 
10 
96 
88 
88 
^9 



93 
99 
37 
45 
49 
-01 



97 
99 
21 
46 

32 
-01 



98 
41 

• 26 
50 
41 

-02 



76 
99 
18 
32 
41 
-01 



Factor Two: Family Process 



37 
13 
93 
89 
87 
99 



24 
17 
98 
89 
95 
99 



19 
91 
97 
87 
91 
99 



66 
06 
98 
95 
91 
99 



85 
99 
17 
34 
41 
14 



53 
11 
99 
94 
91 
99 



NOTE~I -~- Indian. M ^ Mexjean-Ameruan. V Vuerto Kuan. N " Ne^ro. O OnenUJ-Amen«an, ^ W - Vhite. T T«Ul All diK.U have bw-n rounded to two pl«c« 
Of decimals and Icailinir decimal p<»ints t.rtjUtfd The numbers «f student* trvm each Kr-.up included m^tht-,e anal>sf>, aie 1.2,^77, M. 5.h.l<j , l» .} 7U2 N 37 265 O 1 675- 
W» 7«.763. T. 128.108. 



For the six FB variables, then, we found that although 
the structure of the intercorrelations was by no means 
identical for all groups, they were at least highly similar. 
It followed that similar kinds of structural interrelation- 
ship tended to obtain for each group no less than for all 
groups combined. 

This structure changed somewhat when the residential 
and school variables were brought into the analysis. But 
it changed in a fairly predictable manner. The reason was 
that the data analysis nfodel, in enabling us to incorporate 
variables from different levels of analysis in the same 
analytic framework, had also produced liigher correlations 
between some variables at the same level than between va- 
riables at different levels. Measures obtained from the 
same or similar instruments normally tend to be hijrhly 
correlated with one another, and to form a factor when 
entered into a factor analysis tojrether. In other contexts 
(e.g., a test of metalxilic rat(>s), factors created in this way 
have been called **iHslrument fact(>rs*' (Cattelb 19.17), 
Here, on the other hand they are more likely to reflect 
different levels of analysis than different * instrumentali- 
ties." Because such factors do emerge when school and 
residential factors are brought into the analysis, we shall 
merely summarize their nature; to describe the many co- 
efficients for each group would be to describe the same 
relationships over and over again. 

We used two residChtial variables. One pertained to 
rural-suburban-urban location, and was scaled so that the 
higher the value, the more urban. The other pertained to 
region of residence, and was scaled high for the Northern 
states, intermediate for the Far Western states, and low 
for the Southern States.^ In addition, we used five student 
body and five teacher variables; our earlier analyses had 
showed them to be related to individual student achieve- 
ment and motivation. The five student body variables were ^ 
the means, for each school's students, of: Expectations for 
Excellence; Attitude Toward Life; Educational Plans and 
Desires; Study Habits; and Achievement. The five teacher 
variables, also averaged by school, pertained to the teach- 



^ See chapter 2 for the States inc hided in each grrup, 
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ing .staff's: verbal skill mix; ethnic composition; training 
and salary levels; preference for working with students of 
different ability levels; and view of their teaching condi- 
tions. We were interested in two questions here, both of 
them subject to our previous criterion for the number of 
factors to be extracted and rotated," 

1, How many factoid would be retained, and what 
percentage of the total variance did thev account 
for? 

2. What was their nature (or composition) after 
being rotated? 

Table 3.2 answers the first of these questions for the 6 
family background (FB) variables, both alone and in com- 
bination with*the 12 residential and .school (FAS) vari- 
ables. The two sets of percentages in table 3.2 are not di- 
rectly comparable, because one is based on more variables 
than the other. But comparison of the **number" columns 
provides valid indication of the dependence of FAS on FB. 
For example, if FAS were completely dependent on FB, 
then the number of factors for each group would not 
change appreciably from one .set of analy.^es to the other- 
If the number increases, the extent of the increase is an 
indicator of the additional variance brought in by FAS. 

« Viz, one more than the number of factors that have root of 
one or jrreater. Answers to the second question depended in part 
on the num!K?r of factor? extractetl, for the number and composition 
of factors were not mdependent. 



Table 3.*;.— Number of Factorit, and Their Percentage of Variance, 
for Family Ilackf^round, Residential, and School Factora 

^ FB» FAS^ 

QfO"P Numbe r Parcant Numbar Nrcant 

Indian 2 62 7 76 

Mexican 2 60 6 71 

Puerto Rican 2 63 4 65 

Negro 2 62 6 73 

Oriental 2 66 6 71 

White 2 61 7 69 

'Total 2 63 6 69 

• F»mUy Backirround. »• Family Bmckiround, Are* of Residence, «nd School. 
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It will be s€en that there are some four to fiye factors more 
in the FAS analysis for each group except Puerto Ricans 
— an effect probably due to the fact that most of them live 
in the same area and therefore go to school mainly with 
each other. It will also be seen that although the factors 
from the FAS analysis account for a greater percentage 
of the variance, the percentage per factor is greater for 
the FB analysis. For example, the percentage per factor 
for all groups combined ("Total") is 31 for FB and 12 for 
FAS. This indicates a greater degree of dependence among 
the 6 FB measures than among the 12 FAS factors. 

What kinds of factors did we obtain from the FAS 
analysis? The first one that could be readily identified for 
all groups comprised the six FB variables. We therefore 
called it Family Background. Two others were soon add- 
ed: School Outcomes (the five variables relating to student 
body achievement and motivation), and Teaching Staff 
(usually, four of the five teaching staff variables).' Teach- 
ing Conditions, the fifth teacher variable, tended to be 
most highly related to School Outcomes. 

The analysis showed clearly that each ethnic group was 
subject to a different pattern of influence. For some, the 
various residential variables tended to form a single fac- 
tor, while for others each of these variable was a separate 
factor. Seldom was there much of a relationship between 
Residential Location and any of the other variables. The 
one exception was in the area of the teaching 3taff's level 
of training, and then the only groups affected (besides all 
groups combined) were whites and Puerto Ricans. 

The renwining factors tended to be specific to the dif- 
ferent groups. Thus for all groups combined, two specific 
factors emerged: (a) the individual student's SES and 
FSS, the student body's ACHV, and the teaching staff's 
view of their teaching conditions; (b) the rural-suburban- 
urban location of the school, the student body's educational 
plans, the teaching staff's ethnic composition, and their 
preference for working with students of different ability 
levels. For the individual groups, the specific factors tend- 
ed for the most part to be either admixtures of the afore- 
mentioned variables or small variance factors of little in- 
terest. 

In sum, our factorial analysis showed that: 

1. With regard to the factorial composition of the six 
(individual) family background measures, the eth- 
nic groups are highly similar but by no means 
identical. 

2. There is a discernible degree of similarity among 
the groups with regard to some (but by no means 
all) the factors that emerge When the residential 
and school factors are brought into the analysis 
with the family background measures. 

These results led us to expect that the ethnic groups 
would be found to differ most in the areas represented by 
the residential and school variables. However, we could 
not tell from the results of the factor analysis whether or 
not the group similarities would more than outweigh the 

• For whites, the teaching ataff' s ethnic composition also tended 
to have an appreciable relationship with School Outcomes. 
O 



group differences. For an answer to this question, we 
turned to a different type of analysis. 

3.2. SIMILARITY ANALYSIS OF ETHNIC GROUP 
ACHIEVEMENT SCORES 

In section 3.1, we described a type of similarity analysis 
in which an estimate of a group characteristic (in this 
case, its achievement) was obtained by means of the 
group's own least-squares equation, and then compared 
with an estimate obtained from the same group by means 
of another group's least-squares equation. To undertake 
this analysis, the following sets of variables and weights 
were used for the following groups. 

SETS OF VARIABLES 

Home Background (HB), — ^This variable consisted of 
the following family characteristics of the student: <a) 
Socio-Economic Status (SES); (6) Family Structure and 
stability (FSS). It was called Home Background because 
it helped to locate the student's position in society from 
a structural point of view. 

Family Process (PRCS). — This variable consisted of 
the following characteristics of the student's relationship 
with his family: (a) Expectations for Excellence (EXP- 
TN); (b) Attitude Toward Life (ATTUD) (e) -^Educa- 
tional Plans and Desires (EDPLN); (d) Study Habits 
(HBTS). It was called Family Process because it refers to 
the aspirations that the student and his parents have for 
his schooling, the activities that they engage in to sup- 
port these activities, and the student's beliefs about his 
ability to improve his lot in life through the avenue of 
education. 

Family Background (FB). — This variable consisted of 
Home Background and Family Process taken together. 

Area of Residence and School (AS) .—This variable con- 
sisted of 10 school factors and 2 residential factors. Of 
the school factors, five pertained to the student body's 
achievement and motivational mix and five to the teach- 
ing staff's training and salary levels, view of their teach* 
ing conditions, preference for working with students of 
different ability levels, ethnic composition, and verbal 
skills. The two residential factors pertained to whether the 
student lived in: (a) a rural, suburban, or urban areai (6) 
the North, Far West, or South. Details on both the school 
and the residential factors will be found in chapter 2. 

Family Background^ Area of Residence, and School 
(FAS), — This set of variables consisted of Family Back- 
ground combined with Area of Residence and School. 

SETS OF WEIGHTS 

The weights employed in these analyses were the least* 
squares weights obtained by regressing Achievement 
(ACHV) against that particular get of variables for a 
given group. For example: when the HB set was used, the 
weights were those obtained from a two- variable regres- 
sion analysis; when the FB set was used, the weights were 
those obtained from a six-variable regression analysis— 
and so on. Similarly, the weights for a given ethnic groupi 
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such as whites, were applied to each of the other groups 
in turn. This procedure can be outlined in matrix form, as 
shown below. Here, the rows indicate the groups from 
which we have obtained weights (hence "FROM*'), and 
the columns indicate the groups to which we are applying 
them (hence "TO"), Our purpose in each case was of 
course to compare (or correlate) tlie estimates obtained. 
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In this matrix, the main diagonal elements are unity 
since they represent correlations of an estimate with itself. 
The correlations about this diagonal are not, however, 
symmetric, since the eorreUitions for any two pairs of 
weights are based on a different cov^ariance matrix. For 
example, the correlation for the weight pairs, n, M is ob- 
tained by applying the weights for Indians and Mexican- 
Americans to the Mexican-Americans* covariance matrix. 
But for rM, I, the same weight pairs are applied to the 
Indian's covariance matrix. 

Table 3.3 presents, for each group and- set of variables, 
a summary of the frequency with which correlational val- 
ues of different magnitudes were observed when all the 
other groups' weights were applied in turn to that group.*" 
Under each set of column variables will be found first the 
highest correlational v;alue (HI), then the median (MDN), 
then the lowest. Thus for Indi*ans' Home Background, the 
highest correlational value that we observed was 99. The 
median, too, was 99 — a very high concentration of values 
at the upper tail of the distribution — while the lowest was 
86. Since the difference between'the median and the lowest 
values was only 13 points, we would be inclined to con- 
clude that the degree of similarity between A'u and the 
other estimates was rather high. In other words, when the 

i<> These summaries include the ob.ser\*ed values for grades 6, 9, 
and 12 but no distinction is made among them here. 



other groups* weights were used to estimate Achievement 
for Indians on the basis of their Home Background, the 
results were remarkably similar to these obtained with the 
use of their own weights. 

For the other groups' Home Background, it will be noted 
that the highest. observed values are all the same while the 
median Values, except for Oriental-Americans, are prac- 
tically the sjime. The lowest values, on the other hand, are 
for Negroes, The ^ime type of distribution— concentration 
of values at the upper tail— was found for Family Process, 
But the tails of the distribution, as can be seen from the 
higher values in the **L0" column, did not stretch out as 
far. Consequently, we incline to the view that the groups 
are more similar with regard to estimates obtained from 
the Family Process set of variables than from the Home 
Background set. 

The values for Family Background were also high, with 
only minor differences from the values for Home Back- 
ground and Family Process, for Area of Residence and 
School, however, a new kind of distribution was observed. 
Both high and median values iStill tended to remain high, 
but the way in which the lo\^) values tailed off indicated 
that the weights for some groups were yielding estimates 
decidedly different from those obtained by means of each 
group's own weights, Fii^illy, when Family Background 
was combined with Area of Residence and School, the cor- 
relational i^alues tended to more nearly resemble those of 
the first-three sets, though their absolute values were 
somewhat lower. As before, Oriental-Americans had lower 
if not the lowest values. 

In .summary, then, we are inclined to conclude that the 
estimates.-of greatest similarity were obtained for Family 
Process, with Home Background second, Family Back- 
ground third, and the composite set pf Family Background, 
Area of Residence, an^ School fourth. The estimates ob- 
tained from the Area of Residenc/9 and School set were 
the least similar of all. However, tlie rnngf of values for 
this last-named set showed that for some group weights, 
the estimates obtained were highly similar. The one group 
for whom the other groups' equations tended to yield esti- 
mates markedly different from their own was the Oriental- 
American one, particularly for Area of Residence and 
School, 



Table 3,3.--Sumiiiary of Correlates of Achievement Eitimated With Each Group's Own Equation 
and With the Equations of Other Groupa 
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3.3. THE MAGNITUDE OF ETHNIC GROUP DIFFERENCES 

In this section we introduce two additional groups and 
three additional sets of weights. Let us first deal with the 
groups. 

In addition to the seven groups described in the previous 
section, we decided to include in our analysis two groups 
that we called Within (VVN) and Among (A). The WN 
group was obtained by subtracting from each student's 
achievement score the mean score for his ethnic group, 
and then computing correlations and regressions with this 
residual score as the dependent variable. We expected 
these analyses to show how achievement ( ACHV) was re- 
lated to those family background and school factors that 
were independent of differences in ACHV that were cor- 
related with ethnic group membership. As for the among- 
groups analysis (A), it consisted in taking, for each indi- 
vidual student, the mean ACHV score of his or her ethnic 
group, and then regressing it against the corresponding 
mean ACHV scores on the regressor variables. The compo- 
sition of the dependent variable in this operation is de- 
scribed more fully below. 

The three sets of weights we introduced at this point 
were ones from a within-groups analysts ( wk), ones from 
an among-groups analysis (A), and a set of unit weights 
(f/). We expected this last set of weights to give us an 
indication of what would happen when each variable was 
weighted equally,** 

3.3.1, Reducing the Volume of Differences 

« 

Obviously, to compute and interpret deltas for every 
set of variables would have been more trouble than it was 
worth. We therefore made the following adaptation of the 
procedure already described in section 3,1, To reduce the 
sheer volume of tliese differences, we formed them for only 
two sets of variables: (a) the 6 family background vari- 
able (FB); (6) the 18 family background, area of resi- 
dence and school variables (FAS), In this way we obtained 
the following measures of difference: 

^FB=RSQ(FB)n—RSQ(FB)o 

^fah=^RSQ(FB)h—RSQ(FAS)o 

where the subscript B's represent each group's own 
weights and the subscript O's other group's. For example, 
for the FB factors for whites, there was one of these deltas 
for this ethnic group's weights when paired with each of 
the following other sets of weights: /. M, P, AT, 0, T, WN, 
Af r/— a total of nine in all. Across 3 grade levels, then, 
there were 27 sUch values — and so on, for each of the other 
groups. This volume was doubled since we had results for 
both FB and FAS. Accordingly, in order to reduce the vol- 
ume further, we averaged these deltas across grade levels 
to produce a kind of grade-level composite. In table 3.4 the 
deltas so obtained are portrayed on a scale running from 
zero, for maximum similarity, to some of the largest com- 
posite values observed (we chose this type of scale because 

U Actually, since we were working with covftriance matrices, ap- 
plication of the unit weights resulted in each variable being 
Weighted according to its variance. 



we had no measure of maximum difference). Bracketed 
letters in the table represent values^kit tied with each 
other on our scale, 

3,3.2. Analysis Among and Within Groups' 

Table 3,4 shows that, for each group, the largest dis- 
similarity value was observed for the A set of weights, 
that is, the set obtained from the among-groups analysis. 
This was so for both the FB and FAS variables. In fact, 
the values observed for the A set usually exceeded by a 
substantial amount the end-of-scale value of 12.*'^ Ob- 
viously, then, the among-group weights gave a very dif- 
ferent emphasis to these variables than did most of the 
other sets of weights. The reasons for this are discussed 
telow. In addition, it is clear from table 3,4 that the scaled 
delta values are usually larger and more dispersed for 
FAS than for FB, The only exception, iilso discussed be- 
low, is for the group called among. 

Let us now review the results in table 3,4 for each group 
in turn. For the first group, Indians, we can note that the 
estimates obtained by means of the group's own FB 
weights were most similar to those obtained by means of 
the Total (T) and Within (W) weights. They were least 
similar, by a substantial amount, to those obtained using 
the Unit (17) an(|^ Among (^4) weights. For FAS, this sim- 
ilarity was greatest for the T weights and least for the 
sets of weights for Oriental-Americans (O), U, and A, If 
we were to single out from these many sets of weights the 
one ethnic group for whom these estimates were most sim- 
ilar to those obtained by means of the Indians' own 
weights, it would be whites. The one ethnic group to which 
the Indians, by these criteria, were most dissimilar was 
Oriental-Americans, 

For Mexican-Americans, the estimates obtained with 
their own FB weights were most similar to those obtained 
with the Puerto Rican (P) weights and least similar to 
those obtained with the U and A weights. For the FAS 
variables, the Mexican-American group!s estimates were 
most similar for the T weights and least similar for the U 
and A weights. There was no one ethnic group that was 
either most or least similar to Mexican-Americans for both 
sets of variables. For the FB set, they were most similar 
to Puerto Ricans and least similar to l^egroes, whereas for 
the FAS set they were most similar to Indians and least 
similar to Oriental-Americans, 

For Puerto Ricans, on the other hand, the FB estimates 
were most similar to those obtained from the weights for 
Mexican-Americans and least similar to those obtained 
from the U and A weights— and the same was true of the 
FAS estimates. Hence Puerto Ricans were most similar 
to Mexican-Americans (and only to them) on both counts. 
In contrast, they were most dissimilar to Negroes for the 
FB estimates and to Orientals for the FAS estimates. 

Negroes showed most similarity for the T and WN 
weights and most difference for the U and A weights, for 
both FB and FAS. This was not surprising, since they 
were the second most numerous group in the sample 

12 There is no scale point for the A group, since the A wtlffhts 
represent that group's own least-squares equation. 



„ TiWe 3.4.— Ordering of Groups According to Their Average Degree of Similarity With the Comparison Group 



Qrmip to Which Variable 

Wttfhtt Appii»d Set Groups From Whic h Weights Wtrt Applied 

Indian (I) FB tT,WNlW|M,Nl P 0 U 

FAS T [W,Ws)M NP_ 0 

0 1 2 3 4 5 6 7 8 9 10 fl 

Mexlcarv(M) FB PT,(Ws,0)(l,W) N V 

FAS _ TWn(I,P) N 0 ^ U 

0 1 2 3 4 5 6 7 8 9 10 11 

Puerto Rican (P) FB M(I,0,WJ,Wn)N U A 

FAS _ „ M,[NJ]I,Wn_^ W _ 0 

0 1 .2 3 4 5 6 7 8 9 10 11 

Negro (N) FB [T.WnII W,M [P,0) U 

FAS _ _ W ^ _ O.P) 0 

0 1 .2 3 4~ 5" 6~ 7~ 8 9" 10 iT 

Oriental (0) FB M [P.WsJ W [IJ] N U 

FAS W.v[M,Wl T NPI 

0 1 2 3 4 5 6 7 8 9 lb iT 

White (W) FB Ws T I.M,P[N,0) U 

FAS WsJ ^ N[I,M1 OP U 

0 1 2345 .6 78910 U 

Total-{T) FB (I,W,Wn)(N,M) P 0 ^ 

FAS _ [W,Wn)M[UNJ _ P _ 0 _ ft U 

01234567 "8^1011 
Within (Ws) FB W [IJ)[M,N1P,0,U 

FAS W _ TN _ M _ I U P 0 

0 1 2 3~ 4 5"^ 6' 7" 8~ 9 10 iT 

Among (A) FB T N M [I.P] [U.Wn! [O.W] 

FAS [N,Wn1W[I,0^UJ)[M,P1 

Q 1 2 ¥ 4 5 6 7 8 9 10 11 

NOTB.— FB = Family Backlfround: FAS - Family BackKrc.und, Area of Rwidence, and School. Scale valu«t represent the averaKe delu values for «rade« 6, 
U deiiSnatra the »et of unit weiKht«. The bracketn contain Kroups with thv same value 
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(whites being the most numerous), and hence they could 
be expected to contribute substantially to both / and \VS\ 
As far as the other ethnic groups were concerned, for the 
FB variables the Negro estimates were most similar to the 
Indian ones and least similar to the ones obtained from 
Oriental-Americans. For the FAS variables, Negroes re- 
mained most dissimilar to Oriental-Americans, but were 
most similar to whites, 

The estimates for Oriental-Americans also presented a 
mixed picture. For tlie FB variables, they were most simi- 
lar to those obtained from tlie Mexi^n-American weights 
and most different from those obtained from the U and A 
weights. For the FAS variables, howeveV, they were most 
similar to the estimates o})tained from the WX weights 
ahd remained most different for the U and A weights, In 
group tei-ms, the Oriental-Americans' FB estimates most 
closely resembled those obtained from the Mexican-Ameri- 
cans^ weights and were most different from those obtained 
from the Negroes' weights. For the FAS variables, in con- 
trast, the Oriental-Americans* estimates were most sinrfilar 
to those obtained from the whites' and Mexican-Ameri- 
cans' weights (which were tied values), and different from 
those pbtained from the Indians (I). 

The whites' estimates, for both the FB and FAS vari- 
ables, were most similar to those obtained from the groups 
known as Within (WN) and Total (T), groups and most 
different from those obtained by means of the U and A 
weights. Since the whites were the most numerous group 
in the sample, their similarity to the WN and T groups is 



even less surprising than the Negroes', When we compared 
the whites' estimates with the other groups', we found 
that, for both the FB and FAS sets of variables, the great- 
est difference existed between whites and Oriental-Ameri- 
can^. The greatest similarity, on the other hand, was 
bet\^en whites and Indians for the FB variables and be- 
tween whites and Negroes for the FAS variables. 

The estimates obtained for the group known as Total 
(T), for both sets of variables, most closely resembled the 
WN and white estimates and are most different from the 
U and A estimates. The statistical reasons for this have 
already been explained in connection with the results for 
Negroes and whites. For the saime reason, the estimates 
for the whites' weights were most similar to those of the 
T group's; own weights and most different from those for 
the Oriental-Americans' weights. Once again, this was so 
for both the FB and FAS variables. In addition, the In- 
dians' and whites' estimates tied in their similarity to the 
T group's estimates for the FB variables, 

We come at last to the two groups that were introduced 
at this stage in the analysis. For both FB and FAS, the 
group estimates we called ''Within" were most like the 
ones for the whites' weights and least like the ones for the 
A weights. When we compared the ethnic groups, we found 
that the Within group's estimates were most like the 
whites' and least like the Orientiil-Americans'. 

In the case of the group we called "Among" (A) it i^ay 
help to recall the nature of the analysis before reviewing 
the results. Here, the dependent variable consisted of the 



group achievement means for the six ethnic groups. To 
obtain the A weights, tliese means were regressed against 
the group mi^ns on the FR and FAS sets of variables. For - 
FB, there were six independent variables, and for FAS 
there were more variables than there were jrroups,*^ In 
such cases, the squared multiple correlation will approach 
or equal one. In our case, it iiappened to etiiial one for botii 
FB and FAS, Since tiiere were so few groups, applying 
another group's weights to these group means also tended 
to yield a high correlation. To form our deltas, then, we 
found that we were subtracting a high squared correlation 
from one, which was the value obtained from the least- 
squares analysis for the Among group. For FB, the esti- 
mates obtained by means of the other group's equations 
were less than one, though never less than 0,8, For F'AS^ 
however, as more variables were brought in, the estiimites 
obtained by means of other groups' equations ^irfded cor- 
relational values that were closer to one, JintTthe deltas got 
smaller. This is why the deltas we|:e^6 much larger for 
FB than for FAS, 

We are now in a posi^ioti to review the results for the 
Among group. Th€L.gfoup's FB estimates most closely re- 
sembled thos^^tained from the Total weights and dif- 
fered most from those obtained from the, weights for 
.whites and Oriental-Americans, For the FAS variijbles, 
\all the estimates were quite similar. In comparing ethnic 
'groups, we found that in the case of FB the "Among" esti- 
Il(iat6s for the group's own weights were most like those 
for. tbH^ Kegroes' weights and most unlike those for the 
whTtt^^ ahd Oriental-Americans' weights. In the case of 
FAS, the estimates were most like the ones for the Ne- 
gws* weights and least like the ones for the Puerto Ri- 
cans' and Mexican-Americans' weights. Again, however, 
we should recall that these differences were very small, 

3,3.3. Summary 

We have .seen that, for both the FB and FAS sets of 
variables, the estimates of achievement yielded by the 
Among group's weights are by far the most different from 
the one's yielded by each group's own weights. On occa- 
sion, the unit weights yielded the next largest differences. 
But it seldom equaled the one observed for the Among 
weights. On the other hand, when other groups' weights 
were applied to the six group means, the FB weights for 
the Total and Negro groups yielded estimates that were 
most similar to the Among group's own, while the ones for 
the white and Oriental-American groups yielded estimates 
that were most different. 

For the FAS variables, however, the differences were 
very slight. They were smallest for the Within and Ne- 
gro groups' weights, and largest for the Puerto Rican and 
Mexican-American groups'. In comparing ethnic groups, 
we found that, for the FB variables, the Indians' and Mex- 
ican-Americans' weights yielded estimates most similar to 
each group's own. The largest differences, on the other 
hand, were yielded by the Orientals' and Negroes' weights. 
For the FAS variables, the whites' weights most often 

18 Our computer program was such that we were able to avoid 
dependence and singularity. 



yielded the most similar estimates, while the Oriental- 
Americans' weights yielded the most different ones. 

3.4. THE NATURE OF ETHNIC GROUP DIFFERENCES ^ 

We also attempted to learn more about tlie^fferences 
between ethhie groups by partialiag out tlie variance in 
their Achievement (ACHV) that wiis associated with a 
given equation, and then performing commonality analy- 
ses of it. Consider, for jiii^fance, the while group's least- 
squares equation as applied to the Achievement of the 
group called Oriental-Americans, By means of this equa- 
tion, we obtained an estimated ACHV score for each 
Oriental-American student. This e;stimated score%as then 
subtracted from the observed score, and the remainder, 
which we called the residual ACHV score, could then be 
regressed against any of a number of variables. In this 
case, the residual ACHV score could be interpreted as the 
variance in ACHV for Orientals that was residual to the 
whites' equation — and so on, for each of the others' 
equations, ' a. 

Since we had been using a total of nine equations, there" 
were eight residual ACHV ^ores for each ethnic group. 
When these scores were regressed against other sets of 
variables, commonality analyses could he performed. 
'Since, as we have just seen, intergroup differences on 
Family Background {i,e„ Home Background plus Fjunily 
Process) were very small, we performed these commonal- 
ity analyses with two sets of variables: («) Family Back- 
ground (FB); and {b) Area of Residence and School (AS). 
The results were unitized so that the three coefficients 
(two unique and one common) summed to 100 percent. 
Comparison,s were then made across grade levels of these 
relative percentage values. Although some grade-level dif- 
ferences were observed, it was especially noticeable that 
the percentage uniquely associated with AS consistently 
tended to exceed the corresponding percentage for FB. 
To a lesser extent, the percentage for AS also tended to 
exceed that for the common portion. However, since the 
groups appeared to differ most in terms of A3, we have 
chosen to summarize here, for each of the three grade lev- 
els, the number of times that the unique percentage value 
for AS exceeded that of FB (see table 3,5). 

Table 3,5,— Summary of Commonality Analyses of Residual AeliltT«* 
ment Variance for Family Background, Area of Residence, aai 

School 



Group Equation to Which Variance is Rttidual 



Group 


1 


M 


F 


N 


0 


W 


T 


WN 


A 






3 


2 


3 


3 


2 


3 


3 


0 


Mexican (M) 


2 




3 


3 


3 


1 


2 


2 


1 


Puerto Rican (P) ,, 


2 


3 




2 


3 


3 


3 


3 


1 


Negro (N) 


3 


3 


2 




3 


2 


3 


2 




Oriental (0) 


2 


3 


3 


2 




2 


2 


2 


1 


White (W) 


2 


1 


2 


0 


3 




1 


0 


0 


Total (T) 


'2 


2 


3 


3 


3 


2 




3 


0 


Within (WN) 


3 


1 


2 


2 


3 


2 


3 




0 




,,, 0 


0 


0 


0 


0 


0 


0 


0 





Note.— Cell entriea represent the number of timet that the unique coeAelmt Um 
Area of Residence and School exceeded that for Family Background, The uMltlsM 
valu« poaiible was I and the minimum 0, v 



It will be seen that most of the cells in table 3.5 have 
entries of two and threes. This indicates that, for a pre- 
ponderance of the srrade levels, the unique coefficient for 
AS exceeded that of FB. Another way of saying this is 
that Area of Residence and School accounted for a greater 
proportion of the residual variance more often than did 
Family Background. There were, however, some instrnc- 
tive exceptions for whites and the Among group. 

For whites, the percentage of variance in the residual 
ACHV score that was accounted for by AS tended to ex- 
ceed that accounted for by FB less frequently than it did 
for the other groups. Since the whites, being more nu- 
merous than any other group in the sample, played the 
largest role in the Total (T) and Within (WN) equations, 
we would expect the variance in ACHV that is residual to 
these equations to be spread more evenly here in its asso- 
ciation with FB and AS, because of the aforementioned 
role of AS for whites. Similarly, more of the whites' va- 
riance in ACHV that is residual to the Negroes' equation 
is accounted for by FB than by AS. What these results, as 
well as those obtained when the other groups' equations 
are applied to the whites, suggest is that the other groups' 
equations (except the Orientals') give greater emphasis to 
the AS variables than does the \vhites' own equation. Con- 
sequently, there is less residual variance to ACHV that 
can be associated with the whites' AS. 

The other notable exception was the Among group. 
When we computed this gioup's residual ACHV score for 
each of the other groups' equations and regressed it against 
FB and AS^ we found that all of this residual variance 
could be explained, but that it was completely confounded. 
In other words, the R-squares for the residual variance 
were 100 in each case, but the unique percentages were 
zero and the common portions were 100. Similarly, when 
we first partialed out the residual ACHV scores v/ithin 
each group for the Among group's equation, we found that 
the AS set rarely accounted for more of the residual 
variance than did the FB set. 

3.4.L Summary 

What these analyses showed \vas that more of the vari- 
ance in each group's own achievement that was residual 
to the other groups' equations could be uniquely associated 
with theii; area of residence and school than with their 
family background, Since each group's *residual variance 
in this respect was the variance that could not be associ- 
ated with some other group's least-squares equation, it was 
used to indicate how much relations among the students 
in that group differed from those in the other groups. We 
concluded, then, that the groups tended to differ more 
from one another in area of residence and school than in 
family background — that is, insofar as these two sets of 
factors related to their level of achievement. This asser- 
tion, however, needed to be qualified somewhat for whites ^ 
and did not apply at all to the differences among the 
groups. Finally, it was family background rather than 
area of residence or school that tended to account for the 
residual differences (residual, that is, to the among-group 
diflferences) among the students within each group. 
O 



3.5. SPECIAL TOPICS 

The preceding analyses stimulated us to explore two 
special topics: 

1. What results would be obtained if we used mixed 
sets of weights? 

2, How similar would the results remain for a partic- 
ular grade level if they were obtained by means of 
weights from some other grade level? 

3.5.1. Analyses With Mixed Seta of Weights 

The purpose of this analysis was to compare the loss in 
explained variance (that is, variance in ACHV), by sub- 
stituting a number of mixed sets of weights for each 
group's own. The first such combination of weights was 
as follows: 



1. Total (T) 

2. Unit (U) 



FTTt il y Background (FB) 



Area of Rtsidenet 

and Schoot (AS) 



Each group's own 
Each group's own 

How much loss In explained variance would there be if 
each group had the same FB weights but its own AS 
weights? The situation might be compared to one in which 
an investigator wants to assume a common least-squares 
equation for student background variables, but wants to 
fit an equation to each sei. rate group on the basis of the 
diflFerent treatment they have received. We also ran these 
same analyses using the set of unit weights in lieu of the 
Total weights. If the loss was small, it indicated that an 
investigator might conserve on degrees of freedom, by 
using the set of unit weights instead of fitting for the 
Total weights." 



Family Background (FB) 



Arta of Rasidenct 

and Schoot (AS) 



Total (T) 
White (W) 



3. Each gjroup's own 

4. Each group's own 

How much loss in explained variance would there be if 
each group had its own least-squares weights for Family 
Background but some other set of weights for Area of 
Residence and School? We asked this question using both 
the Total (T) weights and those from the white group, 
the former because they represented the differences among 
all schools in the sample^ and the latter because the whites* 
schools were considered by some to have beni|iresources«** 
This second set of analyses might be compared to a situa- 
tion in which students with a common school experience 
were treated differently by their families. 

The resulting delta values were averaged across the 
three grade levels (table 3.6). It will be seen that the 

>^ These analyses were perf<nrmed by first computing an estimated 
ACHV score with eitH^r the Total or the unit equation, and then 
entering this estimate into the refirression analysis with AS. 

>^ These analyses are performed in a manner similar to but the 
reverse of the earlier ones. In other words, an estimate of ACHV 
is obtained-With the weights for Arta of Residence and School, and 
is then entered into the regression analysis with the wtiffl^ts for 
Family Background. 

i< Analyses involving the Unit weights were performed only for 
the ninth grade. 



loss in explained variance is rather small for most groups. 
In fact, for the first set of mixed weights (rows 1 and 2> 
the losses are hvrge only for Oriental-Americans and 
Negroes (for the latter, only when the Unit weights are 
used). And even these ^sses are probably small enough 
to warrant use of a common equation for all students. 
For the second set of mixed weights (rows 3 and 4), the 
losses are roughly the same as for the first set, though 
with fewer extreme values. The whites' AS weights yield 
slightly larger losses for the Indian and Mexican- Ameri- 
can groups* Overall, however, the diflFerences between 
rows 3 and 4 are negligible. Whether or not it would be 
worth an investigator's while to perform such analyses 
would depend upon the particular circumstances involved. 
In the present case, the returns seem rather small. 

3.$.2. Trtmis Across Grade Levels 

Suppose that, for each grade level, we wanted to pick 
one equation for which the loss in explained variance was 
small. In other vicprds, that equation could be used to char- 
acterize each etHi^ic group's achievement at that grade 
moderately well. IVhat would this equation be and how 
might it compare ^ith those obtained from other grade 
levels? This was the question that we asked ourselves at 
this stage in the analysis. 

On the basis of our earlier analyses, as summarized in 
tables 3.3 and 3.4, we were inclined to choose the Total 
equation from each grade as being the one that represented 
each group most consistently. The major exception was 
the Oriental-American group, for which- the Mexican- 
Americans^ or whites' equation seemed to provide a better 
lit. Our next question was whether this equation described 
results for the other two grade levels well enough to be 
used in lieu of all the other equations. Accordingly, we per- 
formed delta analyses by obtaining estimates of achieve- 
ment at each grade level for each of the three equations, 
and then comparing the variance in achievement that was 
explained by these estimates. At the sixth grade, for ex- ^ 
ample, we obtained the difference between the R-squares 
for both the sixth and ninth grades' and the sixth and 
twelfth grades' equations. These^ delta values, a^ well as 
those for the other grade levels, are shown in table 3.7. 

TaUt t.f.— ATtraffe Loit In Pemntaire of Variation In Aehievt* 
Moal EzMslnt^ by tJtlnir Mixed Bquatlona In Lien of Each 
Gronp'a Own E^ualkm 

Wol0lils Usad Graupt 
FaRilly Area and 



■ackfraniid tehaal 


1 


M 


P 


N 


0 


W 




2 


2.5 


2.5 


1 


4 


2 




2 


3 ' 


2 


4 


6 


2 


Each Group's 


3 


2 


3.6 


2.6 


3 


1 


Each Group's 


3.3 


2.3 


3.3 


2.6 


3 





Hm.-~I =: iB^Ua: M = Mtxiean: F = Puerto Hlwiii: N = Untol 0 = OrUnUli 



Table 3.7.— Loaa In Pereenlsge of VaHalkm in AdUavamaiit li* 
plained hj Utinf Other Grada-Uvel Equaliwia In Lien af Badl 
Grade'LeveVa Own Equation 







QradaLavala 










Family lackfraiNid, 








Af#a af RasManca 




Family tacfcfround 


a 


indSchoal 


Group's Weight 


Sixth 


Ninth Twelfth 


Sixth 


NHith Twelfth 


Sixth Total ... 




3 4 




3 4 


Ninth Total ... 


2 


0 


3 


1 


Twelfth Total.. 


4 


0 


5 


1 



It will be seen that the losses are smallest for the gradt * 
levels that are closest to one another. Thus f of Family 
Background, both alone and when combined with Are|i of 
Residence, and School, the losses are smallest for the sixth 
grade compared with the ninth grade, and the ninth grftd* 
compared with the twelfth grade. In contrast, the differ- 
ences for the sixth grade compared with the twelfth grmdft * 
are the largest observed. ^However, even these latter do 
not exceed 5 percent. 

These results suggested to us that the equation we wort 
looking for might well be the Total equation for the ninth 
grade. Its losses are quite small, as can be seen from the 
"Ninth" rows and columns in table 3.7. 

3.6. SUMMARY AND CONCLUSIONS 

In this chapter we investigated the degree to which two 
or more ethnic groups resembled each other in the way one 
of their characteristics, Achievement (ACHV), was .re- 
lated to two others, namely, the sets of variables called: 
(o) Family Background' (FB); (6) Are^ of Residence and 
School (AS). For each ethnic group, regression analysis 
yielded a set of weights that maximized the relationship 
of ACHV with these other characteristics. The degret <rf 
similarity of resemblance between the ethnic groups WM 
then studied by applying each group's weights to each of 
the others in turn. In this way we were able to compart: 
in) the extent of intergroup similarity; (6) the extent of 
intergroup difference; (c) the nature of this difference. 

3.6.1. Irrttrpoup Similarity 

The first kind of comparison was made by corrtlating 
one estimate of ACHV, obtained by means of each group*! 
own least-squares equation, with another estimati* ob- 
tained by means of some other group's equaiimi. Sodl 
analyses were performed for each ethnic group. We f otmd 
that, for various subsets of FB, both separately and wh« 
they^ were comjiined with the residential and school vari- 
ables, the correlational values usually ranged in the mid^ 
to high 90's. To us, this indicated a high degree of illili* 
larity between most of the groups. For AS, however, iht 
correlational values tended to be lower. This suggested to 
us that most of the difference between groups could bt 
attributed to differences in their residential and school 
variables.^^ 

" IT This lint of reMoninf was alio lupported by a factor anilysie 
of FB and AS that showed a much mater derm of limilarllar 
acrota ethnic .fftoupa in the structure of the fB vaHablea alOM 
than when they were combined with the AS variaUea. 



TOk SJ.-4)tker Gnwiim* Weights YieklinK Estiinate^ of ACHV 
Most aad Least Similar tjp Thone Yielded by Group's Own Weights 



tthnic Groups From 
Which Woiihtt Appiiod 

Family Backfround 
Family Backiround Araa and School 
nhnlcOrMip to Which Most Loatt Most Itatt 



WotfhttAppllod Similar Similar Similar Similar 



Indian (I) W 0 W 0 

Moxican(M) P N I 0 

Puerto Rican (P) M N M 0 

^ Nogro(N) I o W 0 

Oriental (0) M N NorW I 

White (W) I 0 N 0 

Totirf W or I 0 W 0 



•The Mhnic jfroup or itroupii vkh<w«. least- H*|ii«rvH equation exptalneii s propor- 
tion of vtri«nc» in ACHV tbat was movt Nimilar to the proportion explained by 
tkt vrouy'a own cquAtton. • 

*Tk« aUnU croup or vroup^ for which thi-* M«me operation yielded the least 
similar proportion of explainvti vaniinfe in AfHV 

3.6.2. Intergroup Difference 

The next kind of comparison involved forming the dif- 
ference between two squiired correlational values (R- 
squares): (o) a value representing the proportion of vari- 
ance in AHCV that could be explained by the group's own 
equation; (b) a value representing the proportion that 
could be explain^ by some oth^r groups equation. The 
difference was formed both for FB alone apd for FB in 
combination with AS. Analysis of such diifmnces showed 
that the ethnic groups* least-squares equations gave re- 
markably similar results for all these factors. Their rela- 
tive similarity and difference can be summarized in tabu- 
lar form (table 3.8). 

It will be seen from the "Least Similar" columns in table 
3.8 that Oriental-Americans are the one ethnic group 
whose weights most frequently yield estimates of ACHV 
that differ most from those yielded by each group's own. 
Moreover, ^his tendency is most pronounced when both 
FB and AS are included irv the analysis. No such tendency, 
however, is exhibited by the groups in the "Most Similar" 
column. For instance, the Indians' equation yielded the 
most sifldilar results three times for FB but only once for 
FB and AS combined. 

3.$.3. Th« Niturt of Intergroup Difference 

We also compared the roles of FB and AS in ACHV by 
computing a residual ACHV score from which the vari- 
ance in ACHV Jissociaied with some other group's weights 
had been partialed out. This residual score was then re- 
gressed against FB and AS.>^ We found that, for each 
group, more of the residual variance could be associated 
with AS than with FB. although this was net quite so true 
of the white group as of the others. This. then, was yet an- 
other way of observing that most ethnic groups- weights 
differed from one another more in terms of their area of 
residence and school variables than in terms of their fam- 
ily background variables. 

» Wc did not do this for FB alone, since the delta values were 
nearly always very small. 



3.6.4. Intergroup Differences and Individuil 
\ Differences Within Groups 

Studies by other investigators, who had compared eth- 
nic groups as if they were all subject to the same internal 
processes, led us to seek, more meaningful biises for com- 
parison. Two in particular seemed worth exploring: 

1. The extent to which each group's mean ACHV. 
when regres.sed against its ownlFamily background, 
residential, and school fafctbrs, yielded weights 
that accounted for the variance in each of the other 
ethnic groups' ACHV We called this **the among- 
groups analysis," ' 

2, The extent to which the weights for each ethnic 
group accounted for the variance in ACHV among 
six ethnic groups. 

We applied the weights from the among-groui>s analysis 
to each ethnic group in turn. and*lhen compared the re- 
sults to those obtained with the other weights (including 
that group's own). We found that the Among weight con- 
sistently yielded rather poor estimates-^^imates that, 
indeed, were often two^ three times worse than those, 
obtained with the other weights. Similarly, when the va,* 
riance in ACHV a.s.s<iciate(> with the Among weights was 
partialed out, there was a tendency for more of the resi- 
dual variance to be uniquely associated with FB than with 
AS, By these criteria, then, the students in each ethnic 
group would appear to differ more in the-A^y their 
achievement relates to their family background than in 
the way it relates to their area of residence and school. 

We next applied the weights for each separate ethnic 
group to the differences among the six ethnic groups, and 
compared the results with those obtained with the Anronf 
weights. We found that the estimates were still poor for 
FB alone but remarkably good for FB combined with AS.' 
We attributed this latter result to the fact that therft we^e 
more variables lieing weighted than there .were groups on 
which observations were biised. Consequently, much of the 
uniqueness attributable to a set of weights was offset 
When we first partialed out the among-groups variance 
in ACHV that was associated with a given ethnic group's 
weights, we found there W4is complete confounding. In 
other words, the residual variance could ndt be uniquely 
associated either with one of the family background vari- 
ables or with one of the residential and school variables. 

We are inclined to coivclude. on the basis of these com- 
parisons, that ..eights derived from the differences among 
groups do not explain individual differences in achieve- 
ment among the^ members of a particular ethnic group. V 
These varjations'are far better explained by wWghts de- 
rived from difference^ Umong the members otany other 
ethnic group. Conversely, the among-group difrerence^ 
are not well explained by the weights for each separate 
ethnic group; if they seem to be. it is because of statistical 
redundancy, and because a group that ranks high on one ^ 
variable tends also to rank high on the others. In other 
words, differences among groups do not explain individual . 
differences in achievement within groups. However, in 
explaining differences among groups it makes littlediffer- 



ence which variable one weights liigh and wliitli low, be- 
CJiuse each variai)le is so liighly con elatod with tlie others. 



3.6.5b Special Topics 

We also examined tlie etroct of using mixed sets of 
weights. For example, for one tyi)e of analysis a common 
set of weight.s was used for the stiidonts' family l)a(k- 
ground variables but their own ethnic group'.s weights 



for the area of residence and°school variables. These analy- 
ses yielded lysses in explained vaviante that wei-e usually, 
as small or smaller than the oii'es observed when some 
other group's weights were used. 

We also attempted to find a single least-squares equation 
tliat could be used for alt ethnic groups and grade levels. 
Tlie ninth grade's eciuatioii was found to meet the.se con- 
ditions moderately well for all groups except Oriental- 
Americans,, for whom it provided a rather poor lit. 



Chapter 4 

IS GROUP ACHIEVEMENT SOCIALLY DETERMINED? 



In the Achievement Study, we succeeded in demonstrate 
infif that, as more and more factors related to each ethnic 
group's social background were included in the analysis, 
the average group achievement scores came increasingly 
to resemble each other (Mayeske et al., 1973a, pp. 125- 
127). In this chapter we propose to find out if the same is 
true of several other points on the group achievement 
curve. The points ii> question are thelOth, 25th, 50th, 75th, 
and 90th percentiles. 

Our major interest was in how the distribution of 
Achievement (ACHV) for whites compared with that for 
the other ethnic groups. We therefore computed the per- 
centage of each ethnic group whose scores exceeded the 
above percentile points in the distribution of whites' 
scores. For example, we asked such questions as: What 
percentage of Indians exceeded the 10th percentile point 
for whites?* We performed these computations on each 
ethnic group's distributions both before and after making 
allowance for the relationship of ACHV with a number of 
social background variables. The sets of variables used to 
define each adjustment condition were the same as those 
used in the previous chapters.^^ They were entered into the 
analysis as follows: 

None (N). Under this condition, the percentages were 
computed before the relationship of ACHV with any of 
the other background factors had been allowed for. 

Home Background (HB). Under this condition, the per- 
centages were computed after the relationship of ACHV 
with the two HB variables of Socio^Economic Status and 
Family Structure had first been allowed for. 

Family Background (FB) Under this condition, the per- 
centages were computed after the relationship of ACHV 
with the six FB variables had first been allowed for. These 
six variables were the two HB variables plus Expectations 
for Excellence, Attitude Toward Life, Educational Plans 
and Desires, and Study Habits. 

Family Background, Area of Residence and School At- 
tended (FAS). Under this condition, the percentages were 
computed after the relationship of ACHV with the 6 FB, 
2 area of residence, and 10 school variables— a set of 18 
variables in all — had been allowed for. 

The term "allowed for," as used in this account of the 
adjustment conditions, means that we adjusted each stu- 
dent's observed ACHV score (Y) by subtracting from it 
an estimated ACHV score ( Y'). In the case of Home Back- 
ground, for example, this estimated score was obtained by 
weighting a student's scores on the Socio-Economic Status 
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and Family Structure variables, then adding them up. The 
weights were obtained by regressing ACHV on these two 
variables. The distribution of these adjusted 6r residual 
scores, F-Y', was then computed for each separate ethnic 
group.^ This affected not only the group ACHV means but 
a,lso, as can be seen from table 4,1, the dispersion of the 
scores about their means,** Thus, as we can see from table 
4.1, there was a progressive decrease in the magnitude of 

Table 4,1. ^Variation in Achievement Scores for Each Ethnic Group 
Before and After Adjustingr for Social Background Conditkm: 
Ninth-Grade StudenU 



Adjustmont Conditions 
Ethnic Group Nona HB FB FAS 



Indian 10.48 9,38 8,02 6,99 

Mexican 11.38 9,96 8,42 6.99 

Puerto Rican 11,29 10.68 9,35 7,70 

Ntgro 9,57 8,39 7,34 6,43 

Oriental 13,41 11.20 8,89 9,15 

White^ 10.71 8,45 6.84 6,31 

Other* 17,52 17,19 16 38 11,87 

Total 13,79 9,71 8,17 6.62 



* The unweishtcd number of studenU who identified themtcives u ''Other** wm, 
4.U0, The number of students for the rrmainins sroupt U ffiven itt tabl« S.l. 

each group's dispersion as a function of the different ad- 
justment conditions. After all the background variables 
had been allowed for (i.e., the adjustment condition known 
as FAS), the variances were about one-half to two-thirds 
their initial value (i.e., their value under the **None" ad- 
justment condition. Since these changes were not of the 
same magnitude for each ethnic group, it occurred to us 
that the percentage of each ethnic group exceeding a se- 
lected white percentile point might not always decrease in 
a progressive manner as allowance was made for ever 
more background variables. And, as will be seen, this is 
what happened. 

It should be noted that table 4.1 includes a new group 
called "Other." This is the group of students who either 
identified themselves as belonging to some group other 
than the listed ethnic groups or who failed to indicate any 

1 The 10th percentile point for whites is the point on the distribu- 
tion of their ACHV <?cores such that 90 percent of them exceed it 
and 10 percent fall below it. 

2 For definitions, see chapter 2. 

3 The weiifhts and intercepts from a "Total" regression analysis 
(i.e., one that used all students combined) were used for each 
adjustment condition. 

*The numbers of students included in these computations wer* 
the same as those in table 3.1. 
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ethnic group membership whatsoever. They are therefore 
a diverse group of unknown origin and, as such, useful to 
these analyses. Their achievement is also more variable 
at each grade level than the other ethnic groups'. However 
their proportional representation in the sample decreases 
from r9Ughly 3 percent at the sixth grade to about 1 per- 
cent at the twelfth grade. Accordingly, the computations 
for this and all the other groups were based upon values to 
which the appropriate sampling weights had been applied, 
A word of caution here concerning differences between 
grade levels. The rates at which students drop out of school 
are not constant across grade levels or ethnic groups. The 
incidence of dropouts is usually much greater for the non- 
white groups, especially Mexican-Americans and Indians, 
As a result, a Mexican-American, say, who remains in 
school through the twelfth grade may well belong to a 
group that is more select, in terms of factors that favor 
school attendance, than does his \Vhite counterpart. We 
therefore gave .most of our emphasis to the average of 
these grade-level results,^ 

4,1. COMPARISONS AT WHITES' lOTH PERCENTILE 

Table 4,2 shows what percentage of each ethnic group 
at each grade level exceeded the whites' 10th percentile 
point for achievement when the different adjustment con- 
ditions were applied. The way to interpret this table is 
to remember that if the point for the ethnic group being 
compared with the whites were completely coincidental 
.with theirs, then 90 percent of them would exceed the 
whites' point. We can see from table 4,2 that before any 
background conditions have been allowed for (i,e., the 
"N" column), Oriental-Americans are closer to the w^hites' 
90 percent than any other nonwhite group, especially at 
the ninth grade. Similarly, Puerto Ricans have the lowest 
percentages at grades (> and 0, and Negroes at grade 12. 

For each grade level, however, as more social back- 
ground comliti >ns are allowed for,, the groups tend to ap- 
proach 90 percent. But they do not do so in a uniform man- 



5 The numbei:s? of students aivi schools included ni those analyse.*; 
are given in table 0,1, 



ner: for example, Puerto Ricans and Other are the only 
.groups with percentages that increase with each additional 
condition of adjustment,'' The remaining groups have 
percentage values that oscillate as they approach the final 
adjusted values (i.e„ the/TAS" columns). After all the 
background variables have been allowed for, Puerto Ricans 
and Mexican-Americans have the lowest percentage val- 
ues. They are about 10 percent lower than they would be 
if they coincided entirely with the whites' values. Next 
lowest are the values for Indians, while the values that 
come closest of all to the whites' are tho^e for Negroes, 
Oriental-Americans, and the group called Other. 

We can perhaps most readily summarize these results 
by forming the average differences between the whites* 
and nonwhites' percentages before and after all the ad- 
justment conditions have been met. 

In the following table, the "Before" columns correspond 
to the "None" condition and the **After" columns to the 
FAS condition, while the *'Shift" column shows the dif- 
ferences. The **Before" and "After" values were computed 
by subtracting the average percentage for the "None" or 
FAS condition from that for whites, the latter' being 90, 
The "Shift" values were obtained by taking the difference 
between those "Before" and "After" values. 



^•rc«ntag« Differences 

Group Before Rank After Rank Shift 

Indian 24 2 6 4 18 

Mexican 31 3 9 5 22 

Puerto Rican 44 6 10 6 34 

Negro 38 5 3 2 35 

Oriental 10 1 3 2 7 

other 33 4 3 2 30 

It will be seen from the "Rank" columns that Oriental- 
Americans are closest to whites before any adjustments 

Tht^ reader will note that in tahle 4.2 and those that follow, the 
percentages do not always increase or decrease in a progressive 
manner. But it is not a requirement of the analysis that they do so. 
A slight irregularity in a frroup's distribution or suppressor rela- 
tionships cdn readily produce such variations, and some groups mre 
more subject to these than others. 



Table Percentage of Each Ethnic Group Exceeding the Whites' Tenth Percentile Point, Adjusted 

for Social Background Conditions 



Ethnic Group 



Adjustment Conditions 
Grade 
Level 



Indian 12. 

9. 
6. 

Average. 

Mexican. 12. 

9, 
6, 

Average. 

Puerto Rican 12. 

9, 
6. 



N 


HB 


FB 


FAS 


72 


83 


80 


84 


72 


74 


81 


84 


54 


75 


77 


84 


66 


77 


79 


84 


60 


74 


74 


81 


65 


61 


72 


' 80 


52 


68 


69 


81 


59 


68 


72 


81 


51 


68 


68 


79 


52 


56 


70 


81 


34 


58 


63 


80 


46 


61 


67 


80 



Ethnic Group 



Adjustmant Conditions 
Grade 
Uvel 



Negro 



12. 
9. 
6. 



Oriental 12, 

9. 
6. 



Other 



12. 
9, 
6. 



H 


HB 


FB 


FAS 


44 


62 


54 


84 


57 


55 


64 


87 


54 


69 


64 


89 


52 


62 


61 


87 


79 


85 


82 


84 


87 


83 


88 


88 


75 


83 


83 


88 


80 


84 


84 


87 


64 


83 


83 


86 


59 


77 


85 


87 


47 


79 


80 


88 


57 


80 


83 


87 



Not«,-N = not adjuaed for prior conditiuna. HB rr adjuited for Home Backiround; FB adjuited for Family Backirround. FAS rr adjusted for FB. Arm of R«i<iMM 
-^ool Attended. 
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have been made, but that after the adjustments have been 
made they share their position with Negroes and Other. 
Puerto Ricans, on the other hand, retain their same rela- 
tive standing. However, the greatest **Shift'* values occur 
for Negroes, Puerto Ricans, and Other, and the lowest for 
Oriental-Americans, 

4.2. COMPARISONS AT WHITES' 25TH PERCENTILE 

In table 4,3 we can examine, with the same set of ad- 
justments. iwt?before, the extent to which the non whites' 
percentages exceed the whites' 25th percentile point. In 
these analyses, then, if the members of each nonwhite 
group were just like the whites, then 75 percent of them 
would have scored above tliis point. We can see that before 
any background variables have been ullowed for, Puerto 
Ricans and Negroes have the lowest average percentages 
while Oriental-Americans have the highest. There is some 
variation here by grade level, particularly for Indians and 
Puerto Ricans. 

As the background variables are entered into the analy- 
sis, the separate group values tend to approach the whites' 
value, that is, 75 percent. But the tendency is not uniform. 
Thus, the values of all hut the gl'oup called Other incre;ise 
slightly and then decrease slightly, for at least one grade 
level, before finally mcreasinjr again. For Other, the val- 
ues increase or stay the same but do not decrease. After 
all the background variables have been allowed for, it is 
the Oriental-American group that comes closest to (and, 
in one case, attains) 75 percent. It is followed elos^'iy by 
Other, which is followed in turn l)y Indians and Negroes. 
Lov;est of all were the values f{)r Mexican-Anierieans 'and 
Puerto Rieans. The results can he tabulated as in the 
previous section. 

The "Rank" columns show immediately tiiat, both before 
and after adjustment for the fuU range of background 
conditions, Oriental-Americans arc? most like wlntes and 
Puerto Ricans least like. The other groups, however, 
change their relative standing .somewhat: Indians and 
Mexican-Americans move (h)wn, while Negroes and tiie 
Other group move up, I>y far the largest .shift of this na- 



Ptrctntagt Diff«r«ncM 

Group Btfof Rank Altar Hank Shift 

Indian 32 2 iO 4 22 

Mexican 39 4 15 5 24 

Puerto Rican 51 6 17 6 ^4 

Negro 49 5 8 3 41 

Oriental 11 1 3 1 8 

Other 35 3 5 2 30 

ture is for Negroes and the smallest, as already stated, is 
for Oriental-Americans. The other groups are closer to- 
gether in value. 



4.3. COMPARISONS AT WHITES' 50TH PERCENTILE 

The pattern that emerges when the nonwhites' scores 
are compared in terms of the whites' 50th percentile point 
is, as ciin be seen from table 4.4, simihir to the patterns 
already noted. However, there are also some notable de- 
partures from those patterns. Here, if the members of 
each nonwhite group were exactly like the whites, then 
50 percent of them would have scored above this point. 
Oriental-Americans, on the average, come very close to 
matching the whites^ 50 percent; at the sixth grade, in- 
deed, they actually exceed it (.see the "N" column). AH the 
remaining ethnic groups have much lower absolute vzilues: 
Indian^ and Other trail the Orientals by roughly 20 per- 
centage points, and Mexican-Americans, Negroes, and 
Puerto Ricans (in that order) by still more. There are, 
however, some notable v»riations at grade level for all 
groups. 

As in the previous analyses of. this type, the percentages 
tend to increa.se (though sometimes irregularly) as more 
of the background variables are allowed for. The most 
noteworthy exception is the Oriental-American group at 
the sixth grade: its absolute value, as we have seen, is 55 
percent, or 5 percent more than the whites'. For the HB 
and FB adjustments, these same sixth-grade Orientals fall 
short of the whites' percentage by five percent, while for 
the FAS adjustment they once more exceed it, though not 
l)y as much as before. This pattern is not found for Ori- 



Table 1.3.— Perrentape of Each Kthnic Group Exceeding the Whites' Twenty-Fifth Percentile Point, Adjusted 

for Social Backf^round Conditions 



Adjustment Conditions 



Adjustmant Conditions 



ethnic Group 


Grada 

Level 


N 


HB 


re 


FAS 


Ethnlc'Group 


Grada ^ 
Laval 


N 


HB 


FB 


FAS 


Indian 


12 


50 


64 


60 


64- 


Negro 


.... 12. 


24 


37 


31 


62 




9 


41 


62 


61 


66 




9 


27 


43 


39 


68 




6 


38 


54 


55 


64 




/ 6 


28 


43 


39 


70 




Average 


43 


60 


59 


65 




Averiige 


26 


41 


36 


67 


Mexican 


... 12 


39 


52 


53 


61 


Oriental 


12 


63 


68 


64 


68 




9 


37 


50 


51 


59 




9 


69 


75 


71 


74 




6 


31 


44 


, 46 


59 




6 


61 


66 X ' 


6r-^ 


75 




Average 


36 


49 


50 


60- 


OtheNs 


Average 


64 


70 


67 


72 


Puerto Rican ,,. 


12 


32 


47 


46 


59 




.... 12 


45 


68 


68 


70 




9 


24 




48 


60 




9 ^ 


36 


69 


69 


72 




6 


17 


33 


38 


56 




^ 


40 


60 


62 


69 






24 


41 


44 


58 






40 


66 


66 


70 


Note - -N - not adjunted for prior con<ittion^: 


HU r 


adjUAtci) for 


• — - — f 

Home Hack(?round. Fll ™ a(lju»t*<l for Family Hacktcruund. FAS - 


ailjuated for FB. Area of R«tidtne« 



mnd School Attended. 



erJc 
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ental-Americans at the other grade levels; they, like the 
other groups, always end up with a higher percentage for 
the FAS adjustment tluui the one they hegan with, as cm 
be seen from the f^)llo\vnijc summary. 



Perctntagt Difftrencts 

Group ^{ Before Rank After Rank 

Indian - 24 3 11 4 

Mexican 31 4 19 6 

Puerto Rican 38 6 17 5 

Negro f,,, 37 5 10 3 

Oriental 2 1 -1 1 

Other 23 2 0 2 



Shift 



13 
12 
21 
27 
3 
23 



It will be s^n that, once more, Oriental-Americans both 
start and i-emain relatively hi^h, while their absolute value 
changes very little. In contrast, the group called Other 
stays in second rank while its absolute value changes con- 
siderably. Negroes show the greatest shift: their rank 
goes from 5 for the "Before*' condition to 3 for the "After" 
condition. The other groups also show some change in their 
relative standing. 



4.4. COMPARISONS AT WHITES' 75TH PERCENTILE 

Table 4.5 extends our, analysis to the whites' 75th per- 
centile point. Since 25 percent of the Whites' distribution 
exceeds this point, this is the criterion by which the other 
ethnic groups will be judged like or unlike the whites. 

Table 4,5 shows that, before any background variables 
have been allowed for, Oriental-Americans are the only 
ones who are much like wiutes. The group called Other is 
clearly second in this respect, while the remaining groups 
cluster rather more closely together. Less noticeable here 
are the irregularities for the **HB" and **FB*' adjustments 
that we found at earlier stages in our analysis. The only 
noteworthy exception is for Oriental-Americans at the 
twelfth grade. After all the background variables have 
been allowed for, the percentages for Orientals and for 
Other exceed the whites' by about 5 points, while those for 
Indians, Negroes, and Puerto Ricans trail the whites' by 6 
to 8 points and those for Mexican-Americans by about 10 
points. The amount of difference made by these shifts can 
be seen in the summary »^ 

It will be seen that the largest shift occurs for Other and 
the smallest for Indians. Oriental-Americans start high 



Table 4.4.— Percentage of Each Ethnic Croup Exceedinj? the Whites' Fiftieth Percentile Point, Adjusted 

for Social Background Conditions 



Ethnic Group 



Adjustment Conditions 
Grade 

Level N HB 



FAS 



Ethnic Group 



Adjustment Conditions 
Grade 
Level 



Indian 12 31 38 36 40 Negro .. 

9 17 36 36 41 

6 31 31 30 36 

Average 26 35 34 39 

Mexican 12 16 29 30 37 Oriental 

9.... 17 26 28 34 

6 24 21 22 23 

Average 19 25 27 31 

Puerto Rican 12 15 26 2l 36 Other... 

9 9 23 26 36 

6 13 14 17 26 

Average 12 21 23 33 



12,. 

9. 

^. 
age. 
12. 

9. 

6. 
age. 
12. 

9. 

6. 



N 


HB 


Fi 


FAS 


9 


17 


' 15 


38 


9 


19 


17 


41 


20 


18 


16 


40 


13 


18 


16 


40 


45 


50 


44 


50 


43 


5i 


49 


51 


55 


45 


45 


53 


48 


49 


46 


51 


29 


52 


51 ' 


53 


18 


48 


48 


50 


33 


40 


42 


46 


27 


47 


47 


50 



NoTE,-N not adjusted f.,r l>n..r ^n.^lionn. HB adjusted for Home Background. FB ^ .dju.ted f..r F.m.ly B.ckrround. FAS --- adjusted for FB, Ar«l of Rc»id«ne« 
ind School Attended. 



Table 4.5.^PercentaKe of Eech Ethnic Group Exceeding the Whites' Seventy-Fifth Percentile Point, Adjusted 

for Social Background Conditioiu 



Ethnic Group 



' Adjustment Conditions 
^rade 
Level 



Indian 12... 

9... 
6... 
Average. . . 

Mexican 12... 

9... 
6... 
Average.. . 

Puerto Rican 12... 

9... 
6... 
Average . . . 



N 


HB 


FB 


FAS 


12 


19 


20 


20 


6 


15 


16 


18 


6 


13 


24 


16 


8 


16 


20 


18 


5 


12 


15 


18 


5 


11 


12 


15 


4 


7 


9 


11 


5 


10 


12 


15 


5 


12 


15 


22 


3 


10 


12 


18 


2 


6 


13 


10 


3 


9 


13 


17 



Ethnic Group 



Adjustment Conditions 
Grade 
Level 



NoTi.— N not adjuMted for prior conditions. KB 
and School Attended. 
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Negro 12. 

9. 
6. 

Average. 

Oriental 12. 

9. 
6. 



Other 



12. 
9. 
6. 



N 


HB 


FB 


FAS 


3 


6 


6 


19 


3 


7 


7 


20 


2 


6 


5 


17 


3 


6 


6 


19 


23 


32 


24 


30 


21 


30 


27 


30 


19 


23 


37 


30 


21 


28 


29 


30 


14 


38 


37 


36 


8 


31 


33 


31 


9 


23 


25 


26 


10 


31 


32 


31 



- adjUHtcd for Home Backirround. FB := adjuited for Family Backirround. FAS = adjusted for FB, Art^ ot RMi4tMt 



^•rc«ntag« Diff«r«nc«s 



Group Btfora Rank After Rank' Shift 



Indian 9 2 7 4 2 

Mexican 20 4 10 6 10 

Puerto Rican 22 5,5 8 5 14 

Negro 22 ^5 5 6 3 16 

Oriental 4 1 -5 2 9 

Other 15 3-6 1 21 



and remain high, while the Other group starts in the mid- 
dle and finishes highest of all, Puerto Ricans remain low 
throughout, while Mexican-Americans start from about 
the middle but end up at the bottom, 

4;5. CQMPARISONS AT WHITES' 90TH PERCENTILE 

Table 4.6 shows what percentage of each ethnic group 
exceeds the whites' 90th percentile point. Since 10 percent 
of the whites' distribution exceeds this point, the closest 
one of the other groups comes to doing the same, the more 
it is like the whites. 

Before any adjustments have been made, the group most 
like the whites — in the twelfth grade, exactly like them — 
is the Oriental-American one. It is followed by the Other 
and Indian groups; the remaining groups barely attain 
one percent. For the "HB,". "FB," and "FAS" adjust- 
P ments, the Oriental-American and Other groups come to 
exceed the percentage value for whites i)y a substantial 
amount, while the remaining groups approach but seldom 
attain it (the exceptions are Indians and Puerto Ricans, 
both at the twelfth grade only). The amount of differences 
m^de in each case by the 'TAS" adjustment is shown be- 
low; it was calculated in the same way as before, 

Perctntagt Differences 



Group Before Rank After Rank Shift 



Indian 7 3 3 4,5 4 

Mexican ,,, 9, 5 4 6 5 

Puerto Rican 9 5 2 3 7 

Negro 9 5 3 4,5 6 

Oriental 1 1 -5 2 6 

Other 6 2 -10 1 16 



4.6. SUMMARY AND CONCLUSIONS 

We found in the Achievement Study that ethnjc-frmtps'- 
mean Achievement scores tend to approach a common 
value as more and more aspects of the group members* 
social background are taken into account. In this chapter 
we carried the analysis further by examining other points 
on the groups' achievement curve. To do this, we compared 
the extent to which each ethnic group's distribution ex- 
ceeded the whites' 10th, 25th, oOtli, 75th, and 90th per- 
centage points. If a group, we reasoned, had as large a 
percentage of its members above a certain point on the 
distribution curve as did the whites, then we could say 
that the two groups were similar at that point. Conversely, 
if its percentage was lower than the whites', then this pro- 
vided a measure of its difference from them. 

In order to allow for the social background variables, 
we distinguished four different kinds of adjustment con- 
ditions: 

1, The group differences before any adjustment 
(called the "None" adjustment in the text). 

2, The group differences after adjustment for the re- 
lationship of Achievement with Socio-Economic 
Status and Family. Structure (called the "Home 
Background" adjustment in the text), 

3, The group differences after adjustment for the re- 
lationship of Achievement with Socio-Economic 
Status ahd Family Structure plus Expectations 
for Excellence, Attitude Toward Life, Educational 
Plans and Desires, and Study Habits (called the 
"Family Background" adjustment in the text), 

I, The group differences for the '*IIonie Background" 
and "Family Background" adjustments, plus ad- 
justment for the relationship of Achievement with 
2 area of residence and 10 school variables (called 
the "Family Background, Area of Residence, and 
School Attended" adjustment in the text). 

A new group, called OtheF, was included in these analy- 
ses. It consisted of students who either reported their eth- 
nic origin as "Other" (in which case it may well have been 
mixed), or who did not report it at alK Because of its 



Table 1,6,— Percentafreof Each Ethnic Group Exceeding the Whites' Ninetieth Percentile Point, .Vdjusted 

for Social Background Conditions 



Ethnic Group 



Adjustment Conditions 
Grada 
Laval 











N 


HB 


FB 


FAS 


5 


8 


11 


9 


2 


6 


6 


7 


1 


5 


5 


6 


3 


6 


7 


7 




5 


6 


8 




4 


5 


6 




3 


3 


. 4 




4 


5 


6 




7 


8 


12 




5 


6 


7 




2 


2 


4 




5 


5 


8 



Ethnic Group 



Adjustment Conditions 
Grada 
Laval 



N 


HB 


FB 


FAS 


1 


2 


3 


8 


1 


2 


2 


8 


1 


2 


2 


6 


1 


2 


2 


7 


10 


16 


12 


1 16 


8 


15 


12 


15 


9 


10 


8 


14 


9 


14 


11 


15 


6 


26 


28 


27 


9 


19 


22 


19 


3 


13 


15 


14 


4 


19 


22 


20 



Indian 12, 

9. 
6, 

Average, 

Mexican 12, 

9, 
6, 

Average, 

Puerto Rican 12, 

9. 
6, 

Average, 



Negro 12, 

9, 
6, 

Average, 

Oriental 12, 

9, 
6, 

Average, 

Other 12, 

9, 

6, 

Average, 



NoTC.^N ^ nut adju«t«d for uru 
and School Attended. 
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diversity, this group functioned to some extent as a con- 
trol. 

Our results are most easily summarized in terms of 
"Before*'- and "After " that is, before any adjustment for 
background variables had been made, and after adjust- 
ment had been made for ail of them (tiie *Tamily Back- 
ground, Area of Residence, and School Attended'* adjust- 
ment). For example, some groups were behind the whites 
in "Before" analysis but ahead of them in the "After" 
analysis. We gave the name of "Shift" to the percentage 
change that occurred for each group as it moved from 
'^Before" to "After." Tlie results for each frroup were as 
follows. 

4.6.1. Oriental Americans 

Oriental-Americans were the one ethnic group that 
closely resembled whites. Even before any background 
variables had been allowed for, they were seldom more 
than 10 percent below them. After, they sometimes ex- 
ceeded the whites' percentile by as much as 5 percent. 
Since they started out so close to the whites, Oriental- 
Americans showed the smallest percentage change in mov- 
ing to the "After" condition. 

4.6.2. Other 

This diverse group of unknown ethnic origin tended to 
rank third (behind Indians) in their similarity to the 
whites before any background variables had been allowed 
for. However, after all the background variables had been 
allowed for, the Others' values exceeded the whites' by as 
much as 10 percent and were exceeded by them by as little 
as 5 percent. Relatively speaking, they ended up tied with 
Oriental-Americans. In moving from '^Before" to "After," 
they changed more than any other group except Negroes. 

4.6.3. Neiroes 

Before any allowance was made for background vari- 
ables, the only group that was farther behind whites was 
Negroes. For the "After" condition, however, they differed 
from whites by at most 10 percent. Since they started so 
low and ended so high, their percentage change was the 
largest of any group. 



4.6.4. Indian Americans 

For the "Before" condition^the Indian Americans' per- 
centages fell short of the whites' by from 7 to 32 points, 
which made them the group next most like the whites. For 
the "After" conditions, however, they became the fourth 
most like the whites, although the range of difference was 
only about IQ or less. Since they, too, started out high their 
percentage change from "Before" to "After" was less than 
for most of the other groups. 

4.6.5. Mexican-Americans 

Mexican-Americans started out in fourth place behind 
whites, from whom they differed by from 7 to 32 percent- 
age points. For the "After" condition, their position 
dropped to last, though the range of their differences from 
whites — from 4 to 19 percentage points — was not so great. 
Their percentage change from "Before" to "After" was 
third highest. 

4.6.6. Puerto Ricans 

Puerto Ricans started off farther behind whites than 
any other group; their differences from the whites ranged 
from 9 to 51 percentage points. For the "After" condition; 
the range of differences narrowed to from 2 to 17 perceftlr 
age points, but their relative position improved by only 
one place. Their percenUige change from ^'Before" to 
"After" was neither great nor small when compared with 
those of other ethnic groups. 

4.6.7. Conclusions 

We have seen that, after all the background variables 
available to us had been allowed for, Oriental-Americans 
and a group called Other came to ^ual or exceed the 
whites' 10th, 25th, 50th, 75th, and 90th percentile points 
on their achievement curve. Next closest to whites were 
Negroes and Indians, followed by Puerto Ricans and 
Mexican-Americans. Thus, through comparison of ethnic 
groups in terms of percentile points in the distribution 
of their achievement, we were able to confirm the trend 
already observed through comparison of their mean 
achievement scores. The trend can therefore be restated 
in the following words: As increasingly more factors re- 
lated to the social background conditions of an ethnic 
group are allowed for, the distribution of its members* 
achievement increasingly comes to resemble that of all 
other ethnic groups. 



Chapter 5 

HOW CONSTANT ARE SOCIAL INFLUENCES? 



Is it reasonable to assume that the relationship of 
achievement with social factors remains the same no mat- 
ter how they change? Does more of a factor tliat helps 
achievement always help it to the same degree, or is there 
a point of diminishing returns? Does there come a point 
at which more of it would make no difference at al!, or 
even^ prove harmful? Are there circumstances under 
which harmful factors become so harmful that the sup- 
posedly helpful ones do no good at all? Is there a limit to 
just how favorable conditions can become for achieve- 
ment? Or just how unfavorable? To explain the achieve- 
ment of groups that suffer from one or another type of 
social disadvantage, such questions must be asked. 

In statistical language most of these questions reduce 
themselves to a common form, namely, whether -the rela- 
tionship between achievement and a given social variable 
or set of such variaWes is a linear one. By "linear" is 
meant a relationship that can be graphed as a straight 
line — ^a line expressing the fact that wlien the value of 
one variable increjises or decreases, there is always the 
same amount of change in the other. It will be seen imme- 
diately that there is an inherent implausibility in apply- 
ing a strictly linear model to the relation between achieve- 
ment and any one set of social factors. For instance, there 
is obviously some point at which spending more money on 
teachers*^ salaries will cease to be matched by any cor- 
responding increase in its students' achievement scores. 
However, it makes sense during a study's earlier stages, 
when so many relationships still await discovery, to use 
a statistical model that maximizes linearity. And this, in 
fact, is what we did when we relied on a technique called 
criterion scaling for our analyses in tlie School Study and 
elsewhere (Mayeske et al., 1969, pp. 339-343; Mayeske et 
al, 1972a, pp. 10-11). At this final stage, however, we felt 
it was appropriate to reexplore the data for possible .de- 
partures from the linear model, 

5.1. MEASURING NONLINEARITY 

A relationship that ceased to be linear as the variables 
in it increased in value would be graphed by a straight line 
that ended in a "plateau." If, on the other hand, the loss 
of linearity occurred on the way down the line, it would 
be represented as a "valley," In the analysis that follows, 
we attempted to discover plateaus and valleys in the rela- 

1 There were, as explained in chapter 2, G family backprround, 
2 area of rej?idence, and 10 school factors. The set called Family 
BackRilound consisted^ of two home hackj^round factors, Socio- 
Economic Stains and Family Structure, and four attitudinal and 
motivational variable.^, called Family Process. 
O 
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tionship of Achievement with Family Background, Area 
of Residence, and School.* Once again, we used these social 
background variables to make estimates of Achievement 
(ACHV), and then compared the estimates with reality. 
We reasoned that if a relationship* over a certain range 
was nonlinear, then ACHV would have been either under- 
or overestimated throughout the extent of that range. Our 
procedure was as follows: 

1. An estimate of ACHV, called E, was computed for 
each student by weighting his or her scores on each 
of the 18 background variables and then summing 
the weighted values. The weights were obtained by 
regression of ACHV on these 18 variables. 

2. A residual .score, called /?, was computed by sub- 
tracting the estimated score, from each student's 
actual or observed ACHV score, O. Hence /J 0 
-E. 

3. Intervals of the distribution of scores were 
formed, and the average R computed for each of 
the.se intervals. 

4. These average values were then plotted by the E 
intervals to allow visual inspection of ivny depar- 
tures from linearity, t> 

The resultant plots for each grade are shown in figures 
5.1 (grade 6), 5.2 (grade 9), and 5,3 (i|;rade 12). The sym- 
bol "X" denotes the mean R for that -i'nti^rval of E, while 
the curved line represents the plot of a least-squares poly- 
nomial fitted to these points. This series of figures sug- 
ge.sted to us that there were indeed systematic departures 
from the linear model, but that they were for the most 
part slight. It was also clear that those at the twelfth grade 
(figure 5.3) tended to differ somewhat from tliose at the 
lower grade levels. Let us examine the results for each 
grade level in turn. 

In figure 5,1 (which should be read from right to left), 
the values are high for high values of E. But they 
drop for the intermediate values, and then increase again, 
in a progi-essive manner, for the low values. If these Were 
random departures from linearity, we would expect them 
to be manifested as a series of points arranged haphaz- 
ardly above and l^elow the E line. Here, the results appear 
to be systematic enough to be judged nonrandom. One rei- 
son why we fitted the polynomial function — represented by 
the curved line — was to help us ^decide just how random 
or nonrandom they were. For the sixth grade, a fourth- 
order polynomial accounted for 98 percent of the varia- 

2 The e<iuation wa.s of the form : 

R - --,02040 -f A24{)E A)SmE'i ^ M0H2E^ .0001 E< 
where A* was the estimated residual mean. 
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tion in R,^ The **F** value associated with this percentage 
was exceedingly large, which was to be expected in view of 
our huge sjimple.^ Hence, we judged these departures to be 
nonrandom. Whether or not they were meaningful, how- 
ever, is a separate issue, to be discussed below. 

The values for the ninth grade, given in figure 5,2, 
show a patterning similar to but somewhat more pro- 
nounced than the sixth grade's. They are also slightly more 
drawn out for low values of E. As at the sixth grade, a_ 
fourth-order polynomial accounted for 98 percent of the 
variation in /?, and the departures from linearity were 
again judged to be nonrandom.^ For the twelfth grade, 
however, the R\s fall into a different pattern. For high 
values of as can be seen from figure 5,3, they start much 
lower. But then they increase, and thenceforth behave in 
miich the same way as at the other grades. However, the 
polynomial fit — only 91 percent — is not as good here, nor 
do polynomial terms beyond the square of E yield any ad- 
ditional information; in fact, the equation does not yield 
a good fit for values of E beyond 5.^ For the remaining 
values, however, the relationship is systematic enough to 
suggest the presence of some nonrandomness. 



3 And because the computations were done on the weighted num- 
bers. 

* The equation was of the form: 

R - -.3321 + M\)\f: + 040 IK^ - .0016^;'^ - .0004A;* 
where /?' was thf estimateci residual mean. 
8 The resultant equation is of the form: 

R = .1909 + .014 If: + .02.39^;- 
where /?' was the estimated residual mean. 



5.LL Selecting the Point of Discontinuity 

Our next step was to select points of E for which the U's 
were either overestimated (i.e., fell above the E line) or 
underestimated (i.e., fell below the E line). We decided 
that the best way of doing this was to obtain deviatives 
and inflection points for our fitted polynomial functions by 
means of differential ^alculus. The results corresponded 
nicely to those obtainable from visuul inspection. In short, 
the departures from linearity were .sy.slematic, but only 
one seemed large enough to warrant further investigation. 
This was the systematic increase in R for increasingly low 
values of E. What this trend suggested to us was that there 
existed a value of E below which the relationship of 
Achievement with these environmental factors almost , 
ceased. We therefore used our best judgment in selecting 
such a value, i.e., one below which we thought that the 
slope of the regression line would shift so much that it 
could be viewed as a discontinuity. We then attempted to 
learn more about the nature of the discontinuity by com- 
puting the percentage of each ethnic group that fell below 
this point, as shown in table 5.1. 

It will be seen that proportionately fewer whites fall be- 
low this point at each grade level than members of any 
other ethnic group. For the latter, the percentages differ 
markedly by grade level: at the lowest grade levels, for 
instance, the Indians', Mexican-Americans', Puerto Ri- 
cans' and Oriental-Americans' percentages all increase. 
Some of these differences may be accounted for by the fact 
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that almost twice as many members of the "Total" group 
fall below this point at the sixth and ninth grades than at 
the twelfth grade. Moreover, both Negroes and the group 
called Other have higher percentages at the ninth grade 
than at the other two grades (in the case of Other, much 
higher). Clearly, it is the nonv hite groups that prepon- 
derate below our point of discontinuity, though it is hard 
to single out any particular group except for Other. The 
remaining ones tend to vary more by grade level. 

5:2. CORRELATES OF ACHIEVEWENT ABOVE AND BELOW 
THE POINT OF DISCONTINUITY 

Having selected a point of discontinuity, we needed to 
test our assumptions about its nature. We did so by fitting 
separate regression lines above and below it,'and by ex- 
ploring the hypothesis that the results of the residual 
analysis were not due to a genuine discontinuity. 

It will be remembered that the footnote to table 5.1 lists 



three points of discontinuity ,^^ne for each grade. Using 
these points, we formed six groHps of students for whom 
complete data were available. The, number of students in 
each group is shown in table 5.2. We used these groups 

Tabic 5.1.— Pcrccntafc of Each Ethnk GroupNBelow the Point of 
Diacontinuity • 

Grad^vUvol 

Ethnic Group Twifth Ninth^ Sixth 

Indian American 1.2 2.7 \ 3^6 

Mexican American 3.0 4.2 \ 6.4 

Puerto Rican 4.8 9.0 \l.O 

Negro 5.9 7.3 IkO 

Oriental'American 5 2.0 4.\ 

White 0 .2 .5 

Other 4.63 27.3 14.9 

Total 1.02 2.4 2.2 

■ The pointa of discontinuity were judved tr bevin at the following vahMs »f gt 
twelfth trade, *7.l: ninth vnide, -€.5; «ixth rrsd«, -6.5. 



Table 5.2.--Numl)er8 of Students and Their Schooli Included in Groupi Aborc and Below the Point of Diacontinuity, by Grade Level* 

Discontinuity " Sixth Grade Ninth Grade Twelfth Grade 

Student! Schooli Students Schooli StudenU Sch— lt 

,A^ve 10,988 2,088 85,738 594 85,451 641 

rMoYi 4,808 731 4,660 360 2,363 226 

Totst 114,696 2.819 90,398 954 87,814 867 

•Student* for whom the daU were incoraplet* were eliminated from theM Unalytci. The toult are therefore not the ume aa in other chsptera. There were 2.091: SfS: and 
€40 ichooto included in theie analyse* fur grades 6. 9. and 12. respectively Since there U more than one student per schodi, the same school can appear in the "Abova" 9M4 
In tha **B*low" f roups. As a consequence, the "ToUl" row reflecU a greater number of schools than was observed in other anaiyies (e.g., there are 2.119 —2.091 = Ttf 
■eboob that appear in both eroups for the sixth vrada) . 



fiouw ^.a.—vjjjtjiTiods ij iicsioum. ACNtmHCNriiii us n runcTW of csrtMreo MCNievtncNrici; 

NINTN-SIIMC STUOCNfS 

n 




I csriMirco ncNimncNf 

ft t itsuno ecMitvtiieiir minus ftsriimrfto ncNicvciiCiir 

« s Ptorm vmucs ir c mo n 
• ••TTIO ruNcriM 



ERIC 



SO 



87 



to perform a series ses. the first of which is sum- 

marized in table 5.3. 

We first exiimined the majrnitude of mean differences 
between the "Above" and * Below" groups. The differences 
were expressed in terms of standard deviation units of 
the "Total" group's distribution for that grade level. Such 
an analysis, it was thought, would help us pinpoint the 
variables on which these groups scored high or low. It 
will be seen from table 5.3 that, on almost all the social 
background variables, the two groups differ by one or 
more standard deviation units for at least two grade levels. 
There are only five variables for which this is not the 
case: Regional Location; Rural-Urban Location; Teaching 
Staff's Training and Salary Levels; Teaching Staff's Pref- 
erence for Working with Students of Different Ability 
Levels; and Teaching Staff's View of Teaching Conditions. 
Grade-level trends are visible for several variables. For 
example, the following variables show smaller differences 
at the higher grade levels: Family Structure and Stability; 
Expectations for Excellence; Attitude Toward Life; Edu- 
cational Plans and Desires; Study Habits; and Student 
Body's Study Habits. The remaining variables tend, to os- 
cillate somewhat by grade level. Most surprising of all, it 
was not in Achievement that the "Above" and "Below" 
groups differed most from each other— surprising, since 
this was the variable used to separate them. In fact, most 
of the family background variables (numbers 1 to 6 in 
table 5.3) differentiated among them to a greater extent 



Table 5.3.— Mean Differences Expressed in SiKm« Units of Croups 
Above and Below the Point of Discontinuity, by Grade Level 



V Habl». 

1. Socia*Economic Status* 

2. Famil/ Structure af)d Stability .... 

3. Expectations for Excellence 

4 Attitude Toward Life 

5. Educational Plans and Desires . . . 

6. Study Habits 

7. Achiavement** 

8 RtQionat Location 

9. RuraJ^Urban Location 

10. Student Body's Expectation for 
Excellence 

11. Student Body's Attitude Toward 
Life 

12. Student Body's Educational 
Plans and Desires 

13. Student Body's Study Habits 

14. Student Body's Achievement 
Level 

15. Teachino^ Staff's Training and 
Salary Levels ..^ 

16. Teaching Staff's Ethnic 
Composition/ 

17. Teaching Staff's Verbal Skill Mix . 

18. Teaching Staff's View of 
Teaching Conditions 

19. Teaching Staff's Preference for 
Student Ability Level 

• Tht •taftdard dtvUtion for toul number of itudenta At Mch ffr«de l«v«l was 
ttMd M th« Ws« (SM UbU t.l for th« numben of thei* atudcnU). 

*Th» mm of th« »rou» below th« point of ditcontinulty w«i 1 73, 1.66 tnd 2.04 
•IffMA unit! Wlow th« srmnd m««n of the achievement compoeiU of all itudenU for 
— », and II. rtipecUvaly. 





Grade Level 




Sixth 


Ninth 


TwelHh 


1.94 


2.26 


1.81 


3.00 


2.30 


1.02 


2.69 


2.23 


.86 


3.59 


2.96 


2.83 


2.75 


1.97 


1.11 


3.53 


2.90 


1.08 


1.78 


1.70 


2.07 


.67 


.61 


1.13 


^ .11 


-.01 


.29 


2.06 


1.20 


-1.06 


2.30 


2.00 


2.22 


1.07 


1.18 


.66 


2.21 


1.62 


.87 


2.13 


1.99 


2.99 


.35 


.35 


.99 


1.93 


1.69 


2.93 


1.87 


1.05 


2.81 


.97 


.72 


1.13 


.99 


.59 


1.17 



than Achievement. The same was true of many school 
variables. 

Our next step was to divide the variance of the "Above" 
group by that of the "Below" group. When the resulting 
ratio is greater than 1, the former group is more variable 
than the latter. If by "more variable" we mean "with a 
ratio greater than 1 for two or more gi-ade levels/' then 
it is clear from table 5.4 that the "Above" group is more 
variable than the ••Below" group only on: Educational 



Table 5.4.— Variance Ratios for Groups Above and Below ihf Poiat 
of Discontinuity, by Grade Lerel * 



VartabI*. Sixth 

1. Socjo-Economic Status 95 

2. Family Structure and Stability 14 

3. Expectations for Excellence 25 

4. Attitude Toward Life 12 

5. Educational Plans and Desires ... 1.86 

6. Study Habits 11 

7. Achievement 2.33 

8. Regional Location 1.21 

9. Rural-Urban Location 76 

10. Student Body's Expectations for 
Excellence 18 

1 1. Student Body's Attitude Toward 

Life 16 

12. Student Body's Educational 

Plans and Desires 29 

13. Student Body's Study Habits 15 

14. Student Body's Achievement 

Level 1.15 

15. Teaching Stall's Training and 

Salary Levels 1.04 

16. Teaching Staff's Ethnic 

Composition 73 

17. Teaching Staff's Verbal Skill 

Mix 40 

18. Teaching Staff's View of Teaching 
Conditions : 1.55 

19. Teaching Staff's Preference for 
Student Ability Level 84. 

■^Th* ratio* are computed by dividing the "Above 
"Below** sroup*e variance. 



Grade Level 

Ninth Twelfth 



,51 
,14 
.39 
.65 
.97 
,08 
1.78 
1.08 
.71 

.20 

.26 

.50 
.13 

.70 
1.04 

.54 

.71 
1.13 

.89 



1.18 
.33 
.75 
.44 

2.58 
.14 

2.99 

2.67 
.92 

.45 

.32 

.81 
.09 

1.65 

1,27 

.77 

.32 

1.54 

1.36 



group's variance by tbe 



Plans and Desires; Achievement; Regional Location; Stu- 
dent Body's Achievement Level; Teaching Staff's Train- 
ing and Salary Levels; and Teaching Staff's View of 
Teaching Conditions. The "Below" group's greater vari- 
ability indicates that it tends to be more heterogeneous 
than the "Above" group even though it is a good deal !«■» 
numerous (see table 5.2). 

For which correlates of Achievement is the relationship 
with the "Above" group most different from the relation- 
ship with the "Below" group? From table 5.5 it appears 
that it is most different for the individual student'a Family 
Background (variables 1-6), Thus for Socio-Economic 
Status, the relationship shifts from a positive one for the 
"Above" group to a negative or null one for the "Below** 
group. A somewhat similar trend can be observed for each 
of the other family background variables. For the area of 
residence and school variables, the correlates tend to be 
of the same sign but different in magnitude (the highest 
are usually for the "Above" group). 
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We went on to examine the squAit^d multiple correla-' 
tions obtained when increasingly more background vari- 
ables were brought into the analyses. The purpose of these 
analyses, summarized in' table 5.6, was to show how 
Achievement relates to these combinations of variables for 
the "Above'^ and "Below" groups. We found that Socio- 
"Econom*. Status is associated with Achievement to a sub- 



stantial extent for the ''Above*' group, but to a negligible 
extent for the **Below" group. The perc;entages did not 
change much when JJ'amily Structure was added to Socio- 
Economic Status to form Home Background. When the 
attitudinal and motivational indices were also brought into 
the analysis to form Family Background, the percentages 
increased substantially for the "Above" group but very 



Table 5,5.--Correl>tc» of Achievement for Groups Above and Bfelow the Point of Discontinuity, by Grade Level • 



Variable 

1. ^00 

2. Fan 



4. Attituda Toward Life 



7. Raglonal Location 

8. Rural-Urban Locati 



* A <MnuUi **Abov«''* And B *^tlo 







Grade Lavaf 








Sixth ^ 




Mln#li 




Twelfth 


A 


B 


A 


m 

m 


A 


■ 


47 


-21 


52 


-08 


46 


0 


27 


-14 


29 


~U 


22 


-08 


19 


-16 


35 


-13 


35 


-12 


32 


-18 


42 


-10 


39 


-04 


44 


-17 


48 


-12 


48 


-04 


34 


-22 


32 


-07 


22 


-03 


17 


29 


16 


18 


19 


20 


-02 


19 


-02 


11 


01 


20 


26 


03 


22 


06 


-U 


-09 


34 


04 


35 


18 


30 


04 


36 


11 


32 


15 


21 


-01 


32 


00 


32 


10 


18 


-05 


53 


51 


50 


34 


48 


32 


07 


28 


04 


15 


12 


23 


38 


37 


36 


24 


35 


23 


33 


32 


16 


16 


30 


22 


35 


03 


28 


09 


29 


-09 


2? 


19 


15 


16 


23 


06 
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little for the **Belo\v** Kn>up. Finally, when the area of 
residence and school varal)les weiv hroujrht in, there were 
substantial increases for IxHir jjroups, especially for the 
**Bek)\v'' group at the sixth urade. Clearly, for the * r>elow" 
group the area of residence and school variables play the 
biggest explanatory aole, whereas for the **Abo\V <rroup 
this role is shared by the family background and sehobl 
factors. 

We would have liked to present these results Kra|)hically 
in such a manneiUhat ditl'erences in the .Nlope,- of the lines 
above and below the point of discontinuity could have been 
more readily displayed. However, with moi>ithan oiie re- 
gressor variable this'becomes dimcult. We therefore^adopt- 
ed a procedure that. although the slopes it puxluted were 
not based on each group's own least-squares equation, did 
allow us to display the fact that there are ditferential reki- 
tionships. The procednie was as follows: 

1, In order to obtain estimated ACHV scores C'E'* 
scores), the regression equations from the orijiinal 
residual analyses were applied to pacli group,^ 

2, In each group, the ob.served ACHV score. O, was 
regrej^ed on> E, 

3, The resulting equations were Ixused on the good- 
ness of fit of (> with L\' 

6 The analyses in section "» 1 aro concermMl only with Faniily 
'Backffrouna, Area of Ke.si,l»Mire, ami Scliool. .Artually. many nion.. 
resuliial analjso^ were ooinliu^tetl {hiiu we ha\e proented in that 
section. The analyse.^ summari7.e<l in ta'nle n.T use the wei^rhts 
flerived from these anal>se< For example, to ohtain an estimate 
of Achievement from Socio-Kconomic Status (SKS), we u<nl a 
weight consisting' of the h^ast-Miiiares \\cinht whm SKS is the .soh- 
rcKres.^ior. 

" A tit that was oft«'n not as «o(m1 a- the one ohtamahh' from each 
Kroup*s own least-Miuare.s equation. 



These equations are given in table o.T. Let us compare 
thesquarwl multiple correlations (the R-squares) in this 
table with their counterparts in tal)le .'),() (the latter, it 
should be remend)ered. are based on each group's own 
least-squares tU), It will be >een that the "Totar* equation 
for Socio-Kconomic Status provides an adeipiate fit for the 
gnnips above ("A") and l)elo\v Cii") the discontinuity 
(viz, their respective R->(iuares are llu' ,same). However, 
as increasingly more vanal)les are entered into the analy- 
sis, the two tables begin to ditfer, e.Npecially for the **Be. 
low*' group. For example, for Family liaekground^ ;^rea 
of Residence, and School, the/^Above'' values at the sixth 
grade are 47 in table o.O and :]8 in tal)le T),?, while the tor- 
responding pair of "Relow" values-are :J2 and 1, Thus it 
can be seen that the "Total*' equation, the basis for the 
sigma units in tallies 5,3 and 0,6, i.N a Ijetter estimator for 
the "Above" group than for the **Below" group. 

Examination of the equations for the *' Above" group 
in table 5,7 reveals that tlie intercepts tend to be at or near 
the origin, while the ^.k)pes, for the most part, hover closely 
around unity, fur the *^Below*' group. ho\\'ever, the inter- 
cept values are always sul)stantially Ijelow the origin, 
while the slopes, though usually negative, are often close 
to zero. Appreciable negative sloi)es seem to occur for the 
first three analyses at the sixth grade, and for the analyses 
for Family Background at the ninth grade. For Family 
Background, Area of Residence, and School, differences 
by grade level do emerge. We have cIio.s(mi tg present these 
latter results graphically, in figures :>,1 to 5.6. It is cleat 
from thfse figures that there is mdeed a point lieyond 
which the rehitionsbip of Achievement with tlie back- 



T.ble 5 6 -IVrrentaRi of Variation in Achievement Assori.ted With Family Background. Area of Residence, and .^'.chool. 

Aboxe and Below the Point of Discontinuity, by Grade Level 

" ■ ' Grail« Uvtl ^ 

Sixth Ninth TwtMth 
V.,|kWt UX Abovt B.\o^ Abovt Btlow Abovt 

— : ^ I 27~ 1 21 0 

1, Socio^Economic Status 04 5 28 1 22 1 

^2, Home Background 2 ^ ^ ^ 

3, Family Background ^ ^. 5q je 

4, Family Background. Area of Residen ce, and School 4/ ^ 

• Tabic 5.7.^Achievement Rejfression UesuHin^ From the -Total' Equation Applied to Groups Above and Below the Point 

of Discontinuity, by Grade Level 

■ Sixth Tii^ilfth 

V.rl.b..S.t "SQ MS nsQ nsQ i + s 

7—^ 7 ^ 07 , 95E 27 - .02 +l.OlE 21 01+ .96E 

1. Soco-Economic Status A 22 ^ \ ^654-. 09E 0 -7.46+ OE 

„ .. o . ^ * 24 04+.99E 28 -.03+ 1.04E 22 .02+ .96E 

2. Home Background * _597 - 18E 1 -6.57 - .08E 0 -7.52- .02E 

. „ ^ . A 25 10 + .80E 3-i - .10+1.08E 36 .01+ .97E 

3. Family Background A 25 _^;J^ + ;°^^ 2 -7.23 - .16E 1_ -7.9a'-. 09E 

4. Family Background, Area of Residence, OS + 89E 50 - 07+ 1.06E 50 - .01 + I.OIE 

School A 38 -j ^tTsl 3 -: V96+ .40E 8 - 2.33+ .59E 
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ground variables becomes more pronounced/ The shift in 
slope is most pronounced at the sixtli grade, where it goes 
from a virtually null rolationship fo a markedly positive 
one. The shift is less pronounced at the liigFier grades, but 
is still present. At the ninth grade, the shift is from a 
moderately positive slope to a steeper gradient. At the 
twelfth grade, on the other hand, both slopes are quite 
positive, the only difference being that one is steeper than 
the other. These differences by grade undoubtedly reflect 
differences in student composition for instance, there tend 
to be propoilion;jtely fewer low-achieving students at 
the higher g»:ade levels.*' 

»The wli*! line in each of those fiKufes encomFK;.sse.s a ranjje of 
thre« siKnia unit.s above an. I helow the mean /; for each proup. The 
dashe<! line is merely an extra])olation of the soluMine; it extends 
beyond the ran^*^ of the observed data. 

*See table 5.1 for some of tiie chfferenre.s bv ^rade between ethnic 
groups. 



5.3. THE DISCONTINUITY: FACT OR ARTIFACT? 

Past experience warns us that statistical nonlinearities 
and discontinuities are often ephemeral in nature; when 
thought for in another, independent body of data, they van- 
ish. L'^t us, then,.examine the null hypothesis that the re-. ^ 
suits we^'have observed here are due to some peculiarity 
of the data we happened to be working with. 

It mi^d)t be ar{?ued that differential rehitionships with 
achievement should be expeited for the different ethnic 
and socioeconomic groups, and that consequently, when 
they are all lumped into the same analysis, the result- ^ 
ing equation is bound to .show a poor fit. As we shair see 
later, this criticism is not supported by the data. Never- 
tlieless. we shall jrive it due consideration. Let us examini! 
the residuals from the ^Total" equation for each ethnic < 
group separately. Each ethnic group shows a similar sys- ' 
tematic departure from this equation: indeed, there ai^ 
positive residual means at the low end for each grade level."^ 
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These results, we feel, serve to di^^pose of this first objec- 
tion* 

It might iilso be ohjectea that the discontinuity is due 
merely to the use of such a large number of variables: 
Some of these variables, so the argument goes, might pro- 
duce a slight but systematic nonlinear departure as a re- 
sult of their peculiar interrehition^diips. To refute this 
objection, we examined the residuals for Homo Back- 
ground, Family Background, Area of Residence and 
School, For each of^hese three sets of \'ariables we noted 
some differences at the upper end of the distribution of 
residual meiips. At the lower end. however, the residuals 
departed positively, and this was a consistent trend across 
the sets and for each of the separate ethnic groups. Hence, 
we are not inclined to the \'iew that these departures are 
due merel>' to the use of a large number of variables. 

But^what about pecuharities of the data? wouldn't a 
so-called floor on the test scores produce a discontinuity? ^'^ 

i^The existonco of a "floor" mvnn^ that it is impossible to score 
below a given level. 

MGU«E 5.5.-0EPEM0ENCE OF RCHIEVEMENT ON FflfllLT BRCKGROUNO. 
POINT OF 015C0NTINUITT NINTH WflOE 



Perhaps. But if all students below a certain peint attained 
only a constant, why is there variance among the residuals 
in each of the low categories? A related objection might 
be that this discontinuity represents a point below which 
random test behavior occurs. But if this were the case, we 
would expect a wider scatter of residuals below this point, 
together With a more-or-less nonexistent relationship with . 
Achievement. Neither, however, occurs; the scatter of 
residuals is systematic, and the variance among scores is 
systematically related to Achievement, as we have seen. 

Another objection might be that these results are due 
in ihe main to our inclusion of the group called Other— a 
group of unknown origins. To this we would be inclined to 
retort that the Other group is not the only one below the 
point of discontinuity, and that when many of its members 
are eliminated, as was done in table 5.2 and the analyses 
based on it. a substantial portion of the students rem.ain. 
Moreover, there is a strong possibility that many of the 
students who classified themselves as **Other" did not feel 

BESIOENCE. flNO SCHOOL. FOK GROUPS MOVE flNO iELOH IHE 
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that they belonged to any of the major ethnic catCjafOFios, 
If this is the case, tlien tliey constitute a .separate Rroup. 

P'inally, it miglit be ohiected that our results are an 
artifact of vscaling the (luestionnaire items. This we would 
tend to discount strongly: the scaling procedure that we 
used was one that maximized the appropriateness of the 
linear model. These departures from iiiuvu'ity. thou, are 
worthy of replication, 

5.5. SUMMARY 

In this chapter we examined the extent to which the 
rehitionship of Achievement with a raiijre of environmen- 
tal variables could be described in terms of linear rela- 



tionsliips. We found tliat a single strai^lit line seiTed well 
throughout the higii and middle ranges, but that at the 
lower end of the social continuum there came a point be- 
low which the rehitionship became nonlinear. Accordingly, 
tlie nature of tlie groups above and below tiiis point of dis- 
continuity was examined in >on\e detail. The group below 
this point was found to he roughly one and two-thirds to 
two full Sigma units below the mean of M >tudents; it 
consisted of about 1 to 2 percent of all students, and 
predominantly non white. 

Comparative analy.^is of the groups above and below the 
point of discontinuity ,sliowed that: {n) their means dif- 
fered by 1 sigma unit or more on 1 1 of the 19 variables 
analyzed; (h) the group below tlie point was far more 
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heterogeneous than the jjroup above it; (r) correhites of 
tlie baokjrround vanal)U'> with Arhiovonient tondod to be 
smaller for the ^'lielow" than I'or the **AI)()ve" ^M'oup, with 
tiiis difi'erence bem<r luikh more pronoiinted for the fam- 
ily background than for the residential and school vari- 
ables; ((/) a greater i)ercentage of variation in Achieve- 
ment could be accounted for by the backui'ound variablo.s 
in the *'Ab()\e*' than m the "iU'lovs" ^i'oui>; (< ) Tor the 
"Below", groui). more of this van.ition could Ix* attributed 
to resid(>ntial and .school \ariables, independent of family 
background, tlum for the **Above"' <iroup. * 

Lineaij re<;ression e(iuation> were IHted .separately for 



the *^ Above*' and *T>elow'* group>, with the result that a 
definite shift in thv sh)pes of the two groups was noted. 
The *'l>elow'* group had either a slijilitly i)o>itne or a null 
slope, while the "AI)ove" group had a marked positive 
slope. However, the extent of this >hift was reduced at the 
higher grade levels. 

Peculiarities of the data that might have gi\en rise to 
these departures- line«iritv wt'ie coiisulcred and em- 

phatically rejede<l. It was .sUg<.ie.stiMi instea<i that tlie ex- 
i>tence of a point of discontmuity \\a> a reasonable iiy- 
pothe^is, and one that .should be uuestigated future 
research. 



PART 3: THE REGIONAL FACTOR 
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Chapter 6 

HOW FAMILY AND SCHOOL INFLUENCE ACHIEVEMENT IN DIFFERENT 
REGIONS— L WITH REGARD TO ETHNICITY IN GENERAL 



The Achievement Study utuovered some interesting dif- 
ferences in the way that family and .sdiool, in combination 
with ethnic ffroup membership, seem to influence students' 
achievement in the North and South. Tliese differences 
warrant closer examination. In part :3 we propose to jjive 
them this in two ways: (a) l)y using a greater number of 
regional groui)ings; (h) by employing a number of new 
analytic tedmiques. 

Table 6.1 gives the numbers. of students and schools in- 
cluded in these analyses. I)y region.^ It will be seen that 
although there are ample numbers of students in e,ach 
group, the number of sdiooLs in the Northea.st and Plains 
regions, particularly at the higher grade levels, is not as 
large as we might wish. In the discussions that follow, 
then, this factor should be kei)t in mind. 

6.1. FAMILY BACKGROUND, SCHOOL, AND ACHIEVEMENT 

Most of the analyses in tins cha|)ter de|)end on .statis- 
tical manipulation of the varial)le that we used to indicate 
ethnicity. Its formal name. Racial-Kthnic (Iroup Member- 
ship (RETII). i.s not an endorsement of "race." which we 
consider a wholly di>cre(Hted concept, but an acknowledg- 

1 Thr States included iii cncli iv^mnul K^oupinK^ an- Ihstt-d in ■^vc- 
tion 2,3, 



ment that American society is di\ided into caste-hke 
groups with distinctive ethnic characteristics. Nor was 
there ever any intention on the part of the survey's orig- 
inal desig;iers to tabulate anything in this highly contro- 
versial area except the student's own judgment on which 
racial-ethnic group he or she belonged to. The way in 
which this variable was scaled has been de.scribed in our 
earlier studies (Mayeske et al., 1973a, p. 6; Mayeske et al., 
197;]b, p. 11). When entered into the analysis, it proved to 
ha\ e a number of correlators, which should be reviewed 
here by region and grade le\'el. ^ 

Table 6.2 shows that Socio-Economic Status (SES) is, 
on the whole, more highly correlated with RETH in the 
Jlid-Atlantic, .southeastern, and Far We.sttTn regions, and 
least highly in the Nortlieastern. By gra(k» level, of course, 
these trends reflect differential dropout rates, especially 
among Indians and Mexican-Americans. This may help 
to explain why, for all regions excei)t the Southeast and 
Southwest, the correlation of SES with IlETII is highest 
at the ninth and lowest at the twelfth grades. But they 
also reflect reaj changes in the composition of the indices, 
though it is not always clear to what degree. 

Because of dropouts. It is particularly hard to interpret 
the general tendency for the correlational values in table 
(].2 to be lowest at the twelfth grade, regardless of region. 



Table 6.1,—Total Number of Students and Schools in Each Rcfrional Group, by Grade Level 



Ragion 


Grade 


Number of 


Number of 




Grade 


Number of 


Number off 


Level 


Students 


Schools 


Region 


Level 


Students 


Schools' 


Northeast 


12 


4,280 


20 


Far West 


12 


14,959 


85 




9 


5.17Q 


25 




9 


18.975 


108 




6 


4.965 


97 




6 


16,191 


308 




3 


5.314 


109 




3 


16,441 


318 




1 


2,935 


54 




1 


10,080 


177 


Mid-Atlantic 


12 


23,039 


87 


Southwest 


12 


7,164 


116 




9 


35.066 


135 




9 


10,030 


125 




6 


27,852 


359 




6 


10,657 


227 




3 


29.477 


391 




3 


11,308 


234 




1 


13.979 


185 




1 


6,729 


130 






13,497 


69 


Southeast 


12 


28.272 


357 




9 


17,360 


88 




9 


40,019 


389 




6 


16.561 


317 




6 


41,240 


910 




3 


18.508 


329 




3 


42,587 


912 




1 


10.104 


162 




1 


25,690 


492 






5,215 


46 


Total 


12 








9 


6,516 


53 




9 


96.426 
133,135 


780 
923 




6 


5.840 


151 




6 


123,305 


2.372 




3 


4.412 


160 




3 


130.213 


2.453 




1 


4,412 


98 




1 


73.929 


1.302 - 



Table 6.2.— Correlates of Ethnicity, by Region and Grade Level 



Rtgion 



Variable 

- 1, Socio-Economic Status , • 

2, Family Structure and Stability 

3, Expectations for Excellence 

4 Attitude Toward Life 

5 Educational Plans and Desires 

6, Study Habits 

7. Achievement^ 

8. Multiple Correlation of 1-6 . 

9, Multiple Correlation of 1-7 

Grade Level 



I, Soao'Economic Status .... 
2 Family Structure and Stability 

3. Expectations for Excellence . . 

4. Attitude Toward Life 

5 Educational Plans and Desires 

6. Study Habits 

7. Achievement^ ... 

8. Multiple Cprrelation of 1-6 . 
9 Multiple Correlation of 1-7 . . 

Grade Level 



•The corielatf- of Arhi<'\ rriK'nt 
SW. JS, 40. SE. V*, n. Total 11 
number:} of 5tu<Jt*nt.s u ed in th«*^«* 



The cnrnl.it 



40 





Northeast 




Mid-Atlantic 






Great Lakes 






Plains 




OA 




21 


39 


44 


32 


32 


36 


25 


32 


36 


27 


OO 




22 


31 


39 


29 


29 


34 


23 


28 


35 


20 


ID 




06 


14 


21 


03 


16 


16 


04 


11 


14 


04 


0 1 




14 


0'\ 


OH 


25 


21 


26 


25 


17 


20 


14 


20 


13 


04 


23 


21 


09 


20 


13 


03 


16 


12 


06 


24 


22 


18 


o 

^6 


O 7 


15 


23 


25 


14 


15 


18 


11 


28 


26 


15 


47 


45 


37 


41 


37 


29 


44 


39 


32 


37 


38 


28 


43 


51 


41 


38 


44 


37 


38 


44 


33 


40 


41 


31 


52 


57 


50 


47 


50 


44 


49 


51 


42 


6 


9 


12 


6 


9 


1^ 


D 




1 0 \ 


A 
\j 


9 


12 




Far West 






Southwest 






Southeast 






Total 




•JO 




34 


33 


37 


34 


35 


40 


38 


37 


38 


34 


OA 






21 


24 - 


27 


32 


35 


29 


30 


30 


26 


ID 


00 


wo 


16 


16 


-02 


21 


16 


-03 


17 


12 


-02 


00 




29 




0 


14 


23 


32 


32 


22 


27 


27 


23 


23 


16 


20 


17 


02 


22 


11 


04 


22 


13 


05 


23 


28 


17 


17 


18 


05 


21 


22 


11 


^ 22 


18 


10 


45 


i 4t> 


A \ 
*♦ 1 


44 


42 


44 


55 


53 


55 


49 


46 


45 


A C\ 

4U 


46 


41 


36 


41 


44 


42 


51 


52 


41 


48 


46 


50 


54 


50 


47 


49 


57 


58 


62 


66 


JO 


56 


57 


6 


9 


12 


6 


9 


12 


6 


9 


12 


6 


9 


12 
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Peiiiaps tliGse inteiyroun diffcreiue.s rcsilly do narrow in 
the later years o{ sclioolinjr. However that may bo, there 
are major difrereares acioss region-^. Thu> for Family 
Structure juuI Stahilitv. Vlie eorrehitions tend t*) he hi^di- 
est in the Mi<l-Atlantir and Southea.^t, and h»\\est m the 
Soutliwest. For Kxpe< tat i()n> f(»n Kxcehenee, hov\ev(^r, nc) 
region ha.s a clear lead; in fact, the values across regions . 
are rather similar. 

The correlation of IIKTII with Attitude Toward Life 
tends to ho highest in the Southeast, Mid-Atlantic, and Far 
West, and lowest in the Flams. Across region> there are 
.some curi<ius grade-level diirerences. In tlu^ Northeast, 
Mid-Atlantic, Plains, and Southwest, the values tend to 
rise at the ninth gra(h' only lo droj) again at the twelfth. 
In the (ireat Lake^. Far West, and Southeast, however, 
they rise from th(^ sixth to ninth grade and tend to stay 
high at the twelfth grade. ^^riH^se results suggest that, in 
these latter regions, the ethnically related differences 
among stU(hMits who remain in school .stay much the same, 
whereas in the foniKM* n^gions, they tend to hcTome more 
blurred over time. Educational Flans and Desires tends 
to he more highly correlat(Ml with RFTII in tlu^ Far West 
and this is true for each grade level. However, Ihe difTcM*- 
ences across regions for this set of correlations are not 
great, and the values decrease consistently at the higher 
grade levels. Here, then, is another variable (m which the 
students who stay in schfx^l t( nd to become m<>re like each 
other over time, regardless of cthni(;ity. 

Fur Study Habits, the correlational values are similar 
acro.ss regions but tluctuate somewhat by grade. By far 
the lowest value for the twelfth grade is in the Southwest. 
Achievement, as we would exjiect, is highly correlated with 

ERIC 



RETH.-^ But even here there are considiM'ahle regional 
variations; the values are clearly smallest in the Northeast 
and largest in the Southeast, with the other regions taking 
on intermediate \'alues. Trends by gra<le level are also 
noticeable; the values dechne at the higher grades except 
in the Far West, Soutlv^vest. and Southea.st, where they 
remain more nearly the same. We can draw much the same 
conclusions about this ai> we did aiM)Ut Educational Plans 
and Desire.s, 

The last three rows of table 0,2 yield some especially 
illuminating regional comjiarisons. For instance, examina- 
tiomof rows 7 and 8 allows one to gauge how i^redictable 
ethnic group differences are from Achievement as com- 
l)ai'ed to how predictable they are from the six family 
background variables. Similarly, examination of rows 7 
and 0 shows how much more predictable they become when 
these six variables are combined with Achievement. In the 
Northeast, Mid-Atlantic, Great Lakes, and Plains, ethnic 
groui) differences tend' to be more predictable from the 
six family background variabiles than from Achievement 
alone. But we can .see that these variables combined with 
Achievement have more predictu'c force in all regions. 
Finally, it can be inferred from the values in row 9 that 
IlETli will have least predictive i)ower in the Northeast 
and mo.st in the Scuithea.st./ 

6.1.1. Home Background 

We noted in the Achievement Study that the presence 
or abs(ence of key family members, as measured by Family 

2 Wo wdiild oxpprt Arhipvomont to bo moro highly rorrelated 
with KKTH than tho othor variablos hpoauso in orc^atinp UKTH ' 
^4ivr oarh ethnic \fvi)\\\> a woj^ht l)as<Ml on its unadju.sted achieve- 
nient .scoro, 



structure and Stability (FSS), phiyod a nioderate-to-small 
role in most groups' At liio\onient (ACiI\'), This role 
became even smaller after allowaiiee had i)een made for 
differences anions* stu<leiits in their Sueio^u'o^ioniie Statu.^ 
(SES). Some reirional variations were noted, hut they did 
not appear to \ye related in any >y^teruatie or oi^ ious way 
to other known rejrional attribute^. We won<lered, then, if 
such relationship^; nujiht appear if we used a more linelv 
differentiated set of regional groupings. Aceordinjily, the 
first.que.stiun we aske<l for the.se grouping was; 

1. What is the magnitude of the role placed in ACIIV 
l)y FSS before and after allowance iia.s been made 
for SES? , 

We answered this (jue-stion by u<ing commonality 
analysis^ Tal)lc G.tl shows the results of unitized com- 
monality analyses of these factors in ACIIX^ for two condi- 
tions: i(f) without -a^ll^J^tment of ACIIV for any other 
factors; (/>) after a<ljustment for RKTII. 

The values in the -ilSQfSKS.FSS)" columns denote 
the lewl of A('II\* \ananee explained, while tlio>e in the 
"Unique'* and "Common" (olumn.s denote the magnitude 
of the explanatory role playe<l by FSS as compared with 
SES. Let us compare the -RSQi SKS.FSS first. Ft will 
be seen that, for all r(»gional group-s, the percentage of 
variance in ACIIV explained by SI-^S andJ-'SS is greater 
at tlie ninth than at sixth or twelfth gr.^cles. In addition, 
the percentages at the sixth grade tend to ecpial or exceed 
those at the twelfth gra<le. Too much importance should 
not be attached to tlu'so (litr<»reiices, since the indues were 
less comprehensively measured at the sixth grade, and 

For which -^f't*^ upimmhIix A, 



since the impact of dropouts was greatest at the twelfth. 
P'or the same reasons, the higher values at the ninth grade 
are probably the most reliable one.s. The most noteworthy 
regional differences here are between the Southeast and 
Mid-Atlantic, which Have the highest unadjusted values, 
and the Northeast and Great Lakes, which have the smal- 
lest. The same trend prevaiL^ after the values have been 
adjusted for UKTIL 

After comparing the roles of FSS and SIOS, we con- 
cluded that: 

1. The percentage role that can be assigned uniquely 
to FSS is always small. It is somewhat greater at 
the lower than at the higher grade levels, and 
somewhat smaller in the Northeast than in the 
otlier regions, 

2. The explanatory role of SES relative to that of 
FSS is alway.s large. It exceeds that of FSS by a 
factor of as much as 70 in the Northeast and of as 
little as 1 in the Southeast,* 

3. A substantial percentage i.^ confounded or at least 
cannot be assigned to SKS with certainty. This 
common portion always exceeds the unique per- 
centage for FSS, 

I, The common portions tend to be snniller in the 
Nt)rtheast, Plains, and Southwest than elsewhere. 

Or When adjustment is first made for the relationship 
of .ACHV with ethnicity, both tlieconimon portion 
and the unique role for FSS tend to get smaller, 
while the unicjue role for SKS tends to increase. 

i 1 f:u'tor-« u*Mr (,il<'u!at< <| h\ chvidm^r the umkhh* pon'ontajjo 
\.ihir fitr SKS h> that Uyr Yi^S, 



Table 6.3. — ('ommonahty Analyses of Ifomo Rarkf^round Factors in ,\chic\ement, b> Ko^ion and firade l^ewi 



Unadjusted for Ethnicity Adjusttd for Ethnicity^ 





Grade 


RSQ 


Unique 


Common 


Unique 


RSQ' 


Uniqut 


Common 


Uniqut 


Rtgion 


Levels 


(SES.FSS)'^ 


SES 




FSS 


(SES.FSS) 


SES 




FSS 


Northeast 


12 


19 


86 


14 


0 


17 


89 


11 


0 




9 


25 


71 


28 


1 


20 


79 


21 


0 




6 


-19 " 


75 


24 


1 


15 


87 


13 


0 


Mid-Atlantic 


12 


21 


76 


23 


1 


15 


88 


12 


0 




9 


32 


62 


36 


2 


21 


79 


21 


0 




6 


29 


63 


30 


7 


18 


74 


21 


5 


Great Lakes — 


12 


17 


82 


17 


1 


13 


89 


11 


0 




9 


23 


59 


37 


4 


15 ' 


73 


25 


2 




6 


20 


63 


28 


9 


13 


75 


19 


6 


Plains 


12 


22 


79 


16 


5 


17 


84 


13 . 


3 




9 


24 


67 


28 


5 


16 


81 


17 


2 




6 


21 


64 


25 


11 


13 


76 


16 


8 


Far West 


12 


18 


72 


27 


1 


11 


80 


20 


0 




9 


26 


56 


29 


5 


15 


66 


30 


4 




6 


21 


61 


30 


9 


12 


65 


25 


10 


Southwest 


. , , . 12 


18 


78 


16 


6 


10 


91 


^ 7 


2 




9 


26 


74 


25 


1 


17 


81 


18 


1 




6 


23 


70 


20 


10 


15* 


75 


15 


10 


Southeast , , . 


12 


?7 


79 


20 


1 


16 


94 


6 


0 




9 


32 


65 


32 


3 


20 


82 


17 


1 




6 


31 


55 


32 


13 


20 


68 


22 


10 


Total 


, , . . 12 


23 


78 


21 


1 


15 


90 


10 


0 




9 


30 


63 


34 


3 


18 


78 


'?\ 


1 




6 


27 


61 


30 


9 


16 


72 


20 


8 



^I.«.t ftUjUsted by meant of pnitml corrolHtmn tf>chni<|ueR 
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In addition, SES has a larger and FSS a smaller 
fole at the higher levels. 

Aecordinjrly, it looks very nuieh as if the role that FSS 
plays in ACHV is not sei)ar<ii)le from that played in it by 
SES. On the other hand, a larjre H<^i'ti()n of the dill'erences 
among .students in their AC'IIV ean be associated with * 
their SES even after ditferences in their ESS have been 
allowed for. But there are no re<nonal dill'ereiue.s lar^io 
enough to suggest that anything about any particular 
region, such as its distinclive customs or social structure, 
ought to l>e invoked as an explanatory theme in an nujuiry 
of this sort. 

r 

6.1.2. Family Background 

In the Achievement Study, we were ai)le to group the 
student variables into two sets; (a) a set that reflected 
what we judged to be the location of a student's family in 
the social structure; (/>) a set that reflected more tlie 
motivational and attitudinal aspects of family life. The 
former set contained SES and ESS. which together we 
called *iIome Background (HI5)." and the latter set the 
four attitudinal and motivational variables, which to- 
gether we called - 'Family Process (PRCS)." In addition, 
our analyses showed that RETll. the variable denoting 
ethnicity. w*as nn>re properly i lassified as a structural than 
as a motivational variable (Mayeske et ah, lOToa. pi). 
29-31), When we viewed the \'arial)les in this way, we 
noted that the motivational \ariables played a greater role 
than the structural one^ in the North than in the South/' 

'Then' \v«M(' thon oiilv (**uv roumnal K''<>'n'HiU- in nur ari:il\M^ 
South; aiul tiK-t io|ntlit:m South. 



These results led us to suspect ''that the color-caste aspects 
of the social structure, as represented by Racial-Ethnic 
Group Membership, had a greater impact on Achievement 
in the South, and would coiise(iuently be more difficult to 
overcome there through educationally related child- 
rearing activities" (il)id,, p. 117). We examined this 
empirical generalization in greater detail here by asking, 
for each n^gional grouping, our second (luestion: 

2. When II U and PRCS are analyzed together, what 
is the magnitude of their respective roles in 
ACHV? 

In order to answer this question we performed three 
kinds of analysis, each with a ditl'erent use of RETH. 
Table 6,1 presents the results of all three. The first, hd)eled 
•*Etlinicity Not Included," determined the relative per- 
centage values for IIU and PU(^S when RETH was not 
entered into the analy>..>; the second kind included RETH 
as a v^^ii^^' background variable; and the third kind ad- 
justed A(TIV for its relationship with RETH before 
ascertaining the relative percentage values for IIB and 
PRCS, 

The first column of R-scjuaros in table 6.1 shows that 
the amount of variance in ACII\' explained by these two 
sets of factors vanes from a low ot'a httle better than 25 
percent in the Northeast (sixth gracUO, to a high of 46 
percent in the Plains (twelfth <»rade), Eor regions other 
than the Southeast and Soutln\est. the percentages are 
somewhat lower at the sixth than at the other grades. 
The second column of R-scjuares shows that there is an 
increase when RETH is brought into the analysis, and that 
it is greatest in the Southeast and Southwest, The third 
column of R-s(iuares i> not dinn tly comparable with the 



Table B.I.— rommonality Analyses of Family Background Factors in .Vchievement, by Region and Cirade I.e>el 



Region 



Northeast 



Mid-Atlantic 



Great Lakes. . 



Plains 



Far West 



Southwest 



Southeast 



Total 



ethnicity Included 



Adjusted for Ethnicity 



Grade 
Level 


RSQ 

(HB.PRCS)^ 


Unique 
HB 


Com- 
mon 


Unique 
PRCS 


RSQ 

(HB,PRCS)' 


Uniqut 
HB 


Com* 
mon 


Unique 
PRCS 


RSQ 

(HB.PRCS)' 


Unique 
HB 


Com- 
mon 


Uniqut 
PRCS 


12 


40 


4 


42 


54 


41 


6 


40 


54 


40 


4 


11 


57 


9 


40 


8 


54 


38 


41 


11 


52 


37 


37 


e 




45 


6 


28 


24 


43 


33 


30 


29 


42 


29 


24 


25 


36 


39 


12 


42 


8 


43 


49 


47 


19 


37 


44 


39 


4 


35 


61 


9 


45 


13 


42 


29 


50 


20 


54 


26 


37 


8 


48 


44 


6 


37 


27 


51 


22 


43 


38 


45 


17 


28 


22 


44 


34 


12 


38 


5 


38 


57 


42 


14 


33 


53 


37 


3 


32 


65 


9 


36 


12 


52 V- 


36 


40 


21 


47 


32 


30 


7 


44 


49 


6 


31 


19 


46 


35 


37 


32 


41 


27 


25 


14 


' 37 


49 


12 


46 


9 


40 


51 


50 


17 


35 


48 


44 


6 


33 


61 


9 


39 


12 


50 


38 


44 


21 


, 44 


35 


34 


6 


31 


53 


6 


31 


24 


46 


30 


39 


40 


37 


23 


24 


15 


39 


46 


12 


37 


7 


41 


52 


43 


20 


39 


41 


32 


3 


31 


66 


9 


38 


12 


56 


32 


44 


24 


50 


26 


29 


7 


43 


50 


6 


31 


22 


46 


32 


38 


37 


41 


22 


23 


15 


37 


48 


12 


30 


24 


35 


41 


41 


44 


22 


34 


27 


5 


30 


65 


9 


37 


16 


52 


32 


43 


2/ 


46 


27 


31 


10 


45 


45 


6 


33 


23 


49 


29 


40 


37 


42 


21 


25 


18 


41 


41 


12 


38 


27 


43 


30 


52 


46 


33 


21 


32 


11 


39 


50 


9 


42 


23 


53 


24 


52 


38 


44 


18 


33 


13 


47 


40 


6 


39 


30 


51 


19 


51 


47 


39 


14 


29 


23 


44 


^ 33 


12 


38 


17 


43 


40 


47 


32 


35 


33 


34 


7 


36 


57 


9 


41 


18 


55 


27 


47 


29 


48 


23 


32 


10 


47 


43 


6 


36 


27 


49 


24 


44 


41 


42 


17 


26 


21 


41 


38 



• Leadinf decimal poinU omitted. 
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others, since their variance bases are different. It should 
be noted, however, that the values here are somewhat 
more uniform across regions. 

As for the relative values of HB and PRCS for these 
different adjustments, it is clear that before ethnicity is 
brought into the analysis, the role for PRCS tends to 
equal or exceed that of HB. Moreover, for every regional 
group and grade level, the role of PRC increat^es at the 
higher grade levels and (except in the Southeast and 
Southwest) that of HB decreases. These trends can be 
attributed, in part, to the somewhat more comprehensive 
nature of the indices at the higher grades, as well as to the 
increasing numbers of dropouts. Similarly, the common 
portion is often quite large — for most groups, as large as 
40 or 50 percent. 

When ethnicity is !)rought into the analysis, relative 
values change considerably for some regions. At the higher 
grade levels, tlie role of PRCS continues to equal or exceed 
that of HB, except in the Southeast. At the sixth grade, 
however, tlie opposite is true in almo.st all regions. In the 
Northeast and Great Lakes, the.se percentajres are more 
nearly equal, but elsewhere values for HB exceed those for 
PRCS by a factor of about 2 to 1. We offer the same 
reasons as before for the.se differences by grade level. For 
most regions, the common portions tend to be slightly 
smaller than before. 

Finally, when adjustment is made for the relationship 
of ACHV with ethnicity, the values for PRCS come to 
exceed those for HB by as much as 22 to 1, in the Far West 
(twelfth grade) or as little as l.l to 1, in the Southeast 
(sixth grade). The common ])ortions tend to be .smaller 
for this kind of analysis than tluw were for the earlier two. 

The earlier findings that prompttnl thi.s inquiry were' 
not only based on fewer re<>ional groups; they dealt entirely 
with students at the ninth grade. The introduction of 
more grade lex^els makes our original generalization far 
less certain. If we are willing to accept that the Southeast 
and, to a lesser extent, the Southwest were the regions of 
the country in which the institution of caste was then 
(circa 1965) most highly developed, the generalization 
seems moderately well supported for the ninth and twelfth 
grades, but hard to sustain for the sixth grade. Among the 
factors that might be responsible for these anomalies are: 
dropout rates that differ by gi-ade and by region; indices 
(particularly the attitudinal and motivational ones) that 
are less comprehensive at the sixth than at the higher 
grade levels; and the sheer concentration of students from 
minority groups in certain regions. Separating out the 
effects of these and otiier such factors from each other is 
not a task that can be undertaken here. In any case, the 
entire topic needs far more study at the community and 
neighborhood level. Only at this level would it be possible 
to tell how far the differences between the grades that 
were uncovered in our analy.sis are due to differences in 
the reliability of the indices at each grade. 

6.1.3. Family Background and School 

In our earlier work we also noted that, while the role 
of family background factors in Achievement often 
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exceeded that of school factors to a considerable degree, 
the independent role of school factors tended to be greater 
in the South than in the North. In addition, there was 
often a greater confounding of family background and 
school factors in the South than in the North, In this 
subsection we shall explore the extent to which these same 
i-esults were obtained with the larger set of regional 
groups. 

Before we proceed further, it may be as well to examine 
the extent to which, in these various regions, students 
with similar family backgrounds and achievement scores 
attended school with one another. Table 6.5 shows the 
percentage of variation in each individual student attri- 
bute that was associated with the school mean for that 
same variable.^ As our first example, let us examine the 
percentages for Socio-Economic Status. It will be seen 
that, for most regions, the association of a student's SES 
with that of his fellcw students declines somewhat at the 
higher grade levels. Most of thi.s. in our opinion, reflects 
the so-called feeder school effect, that is, the way in which, 
at the higher g^ade levels, students of dissimilar back- 
ground tend to be channeled into the same schools. Natu- 
rally, this has the effect of reducing the \'ariation among 
schools. Other sources qf v.riation by grade level are dif- 
ferences in dropout rates, changes in the composition of 
indices, and differing sources of information about the 
student*s background." 

The same trend is in evidence for Family Structure and 
Stability though the :ibsolute level of association is lower 
and the exceptions more notewoilhy. When we come to 
ethniiMty, however, we find the percentages are so large 
that they dwarf tho^^e for any other variable. These per- 
centages are largest by far in the Southeast and smallest 
in the Northeast. Further, the values for the Southeast 
and Southwest do not decline at the higher grade levels; 
for the Southwest, indeed, they actually dip at the middle 
grades. Over all grade levels, tlie magnitude of these values 
attests to the extraordinary degree of ethnic segregation 
that existed in U.S. public schools as of fall 1965. For 
Achievement, we can note that the absolute percentages 
are largest in the Southeast, and that this is the only area 
in which they do not decline at the higher grade levels. 
Expectations for Excellence also shows a declining trend 
at the higher grade levels. The results for Attitude Toward 
Life are not as deai^cut: the percentages do increase some- 
what from the sixth to ninth grades, but from the ninth 
to the twelfth they either decrease or stay about the same. 
This plateau at the higher grades is particularly evident 
in the southern regions, wfth the absolute value being 
greatest in the Southeast. 

For Educational Plans and Desires, three distinct 
trends emerge acro.ss grade levels: 

1. Increasing values at the higher grade levels in the 
Noitheast and Mid-Atlantic. 

2. Decreasing values in the Southeast, Plains, and (to 
a lessor degree) Great Lakes. 

6 For the data analysis model that generated these relationships, 
see appendix A. 

7 For Rradca 1 and 3 the students' teachers provided this informa- 
tion, for the higher grades the students themselves did. 
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Table 6.5.— PercentaKe of Variation in Individual Studtmt Variables Associated Wilh the Schools Students Attend, 

by Region and Grade Level 



Rtgion 



Socio- Economic Status 



Variable 
Family Structure and Stability 



Ethnicity 



Achievement 



Northeast 


38 


41 


21 


16 


19 


17 


55 


23 


5 


3 


51 




1 a 
lb 


1 Q 




9n 


OA 


1 ft 


12 


1 1 


Mid-AtlantiC. 


40 


41 




O 7 


^ J 


1 A. 






in 


5 


67 


52 


45 


48 


42 


31 


33 


29 


26 


20 


Great Lakes . . . 


28 


32 


19 


16 


17 


11 


12 


15 


6 


3 


70 


57 


50 


42 


38 


_26 


24 


22 


14 


/9 


Plains 


36 


34 


24 


27 


19 


12 


13 


11 


11 


6 


76 


66 


58 


56 


33 


27 


29 


23 


18 


11 


Far West .. .. 


27 


32 


20 


20 


15 


11 


9 


9 


9 


4 


56 


46 


43 


41 


37 


23 


25 


22 


18 


12 


Southwest . 


19 


25 


15 


17 


20 


18 


13 


8 


8 


11 


55 


41 


32 


41 


63 


22 


23 


18 


18 


22 


Southeast ... . 


38 


37 


28 


32 


33 


12 


23 


19. 


17 


12 


91 


78 


73 


79 


84 


32 


37 


43 


37 


41 


Total .. . . 


35 


38 


25 


26 


26 


14 


20 


17 


12 


8 


75 


60 


55 


57 


61 


31 


32 


32 


27 


26 


, Grade Level. 


1 


3 


6 


9 


12 




3 


6 


9 


12 


1 


3 


6 


9 


12 


1 


3 


6 


9 


12 



Region 


Expectations for Excellence 


Attitude Toward Life 


Educational Plans and Desires 




Study Habits 




Northeast 


3 


4 


3 


5 


8 


2 


5 


10 


12 


5 


5 


5 


Mid'Atlantic . . 


6 


6 


2 


10 


15 


9 


9 


12 


13 


11 


8 


4 


Great Lakes 


7 


3 


2 


11 


9 


6 


8 


4 


.6 


14 


4 


3 


Plains 


6 


3 


2 


6 


6 


4 


8 


7 


4 


8 


6 


3 


Far West 


6 


6 


2 


8 


12 


9 


7 


7 


5 


9 


9 


3 


Southwest 


6 


4 


4 


7 


13 


12 


7 


7 


6 


8 


7 


7 




13 - 


9 ' 


5 


17 


24 


25 


14 


10 


8 


18 


16 


11 


Total 


8 


6 


4 


12 


16 


15 


10 


9 


■ 8 


14 


10 


6 


Grade Level . 


. . 6 


9 


12 


6 


9 


12 


6 


9 


12 


6 


9 


12 



Note.— For the numbers of AtU'lt-nta and s^hifoU »n\ul\e<l in tht'se anal>i,t'^. ^ce table 6 1. 



3. Relatively constant valuiN fur the remaining 
regions. 

Educational Plans and De-in's, unlike nianv of the other 
variables, <loes not >lio\v unifnrnily higher \ allies f<»r the 
Southea>t, 

For StiKly Hal)it>, values tend to thvliiu^ at the higher 
grade level>. wliih^ the al)M>hiti' \ alius tend to l>e ^rreater 
in the Southeast^ Kor ahiKJst e\iM vgr.oU' levi'l and almost 
all the \arial)le>. the a-M)ei,itH)n of individual >tudent 
attributes with thn>e of their schoolmati's ti'iicUMl to be 
greater in the SoutluNist than the other regions. In 
additi(»n. for all re^ion> the ma^mtu(h' of this a>>oeiation 
was far greater for ethiucit\ thaji for aJiy of the other 
measures. TJiis l)ring> a> to our third (lue^tion: 

When yU and SCH are analyzed together, what is 
'the magnitu<le of their re>iuHti\e role^ in 

FB, the set of variable^ that represents a student's 
family backgroun<b here consist^ of WW and IMU'S eoni- 
bined, a set of six faelor> m all S(MK the set that repre- 
sents the* srhool a ^tiuh-nt attend^, con^i.^ts of \i\ seluiol 
faetors found to b(^ mo>t inipoitant m (btferentiating 
l)etween s<-ho<>b.' As before, the .status of UKTIl was 
varied. First excluded from the analy^e>. it was then 
included as an a.^peet of FU; fmally, A('II\* was a<l)U>ttMl 
for its relationship with it. 

The resulting analy>e> are shown in table {\A\ I.et Us 
h)ok first at the eolumns hculed "USQn'Mi.SCIl in the 
first two set^ c)f anal\s4's. Whether ethnieitv is exehubMl 
or included, the valiK*- her<» ai'e reni.i i Kal)ly similar; in- 

Fivo \ariuhh-^ |M»rtuiMiim to \hr a<'hH'\ ctiirnt and mntivational 
IrVN'l of the ^tinh-nt Imm1\, :m<l ti\t- to tlir tr.irhinu Matr^ -{ilui\ ami 
truininir l''\'*h. ••tlniir ( oinpo>tt mn. \rrl>:il -kilt h-vrK. v mw of thrir 
trarhmj,^ roiidition^ ami pn frr<Mir<' for \\orkniir ^Mth ^ludpnt- of 
(lifTcn-nl ahility lr\rU For a num^ (lt>tail<'d (loM'rii)tio!i of thrs<^ 
varial>l(s, ^ej' chapter 2. 
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deed, they increase by only 1 or 2 percent in the hitter 
case. The mam exception t(» this i^ the Southeast, where 
the R-squares are identicaf in both cases. Once again, the 
values are largo:;! in the Southeast. The MnbAtlantic has 
the second largest value>, while those for other regions- 
tend to be more like each other. When A(MIV is adjusted 
for ethnicity, the li-s(|Uare^ remain highest m the South- 
east and become more like each otliei' in the remaining 
region^. Some of tlioe latter Nahie> iwv clo.se to those 
ob.served in tlu^ Southeast, 

Tui-nin^' now to tlu' columns that >1m»w tlu» relative voles 
of V\\ and sen, we find that, before i^tlinicity is included 
as an asptnt of VW: ('0 the role of FU exceeds that of 
sell (in regions other than tlu^ South, thi.s trend increases 
at the luiiher grade levels); {h) the confoun<Ung of FB 
and S(MI (i.e., tin* common portion) is greatest in the 
Southeast and next gn»atest in the Mid-Atlantic (there is 
nothing much to choose among the other regions in this 
respect). When ethnicity is inchuhMb it will be .seen that: 
(f/) roughly half the percentage role of SCII moves over 
into the common portion; ih) tlu^ rote of FB remaiins 
roughly the sam<\ Fmallv, when A(M1 V is adjusted for its 
relationshii) with ethnicity: (f/) the roh^ of Fl? is increased 
(sub.stantially* in most regions); (/>) so is the role of 
SCII; (c) the common portit)n ten<ls to be substantially 
reduceih 

Thus, for almost every i*egion and grade level, as well 
as for thrive type> of analysis that varv the status of ethni- 
city, the role of family hackground exceeds that of school 
factors. There is. however, one m.ijor cxct^ption: the South- 
east at grades (i and 12. Moreover, for each type of 
analysis, the confounthng of family background md 
school factors as they relate to A('ll\' is greatest in the 
Southeast, and the uni<iue role of sch(M)l factors tends also 
to be slightly greater there. Similar results, moderated 



Table 6.6.--(*ommonality Analyses of Family FiackRround and School Factors in .Achievement, by Kegion and Grade Le%el 



fitglon 



Northeast 



Mid-Atlantic . 

Great Lai<es 

Plains 

Far West 

r 

Southwest 

Southeast 



Total 



Grade 
Level 


unnicity not included 
RSQ Unique Com- Unique 
(FB.SCH) FB mon SCH 


Ethnicity Included 
RSQ Uniqut Com- 
(FB.SCH) FB mon 


Uniqut 
SCH 


Adjusted for Ethnicity 
RSQ Uniqut ' Com- Uniqut 
(FB,SCH) FB mon SCH 


12 


43 


76 


18 


6 


44 


76 


18 


6 


42 


77 


17 


6 


9 


45 


67 


22 


11 


45 


72 


23^ 


5 


41' 


78 


16 


6 


6 


35 


55 


24 


21 


36 


56 


26 


18 


31 


59 


19 


22 


12 


50 


bl 


23 


16 


51 


62 


30 


8 


43 


74 


16 


10 


9 


52 


50 


37 


13 


53 


51 


42 


7 


41 


69 


20 


11 


6 


48 


40 


37 


• 23 


50 


42 


46 


12 


35 


58 


20 


22 


12 


44 


80 


8 


12 


45 


80 


14 


6 


40 


87 


5 


8 


9 


43 


66 


16 


18 


44 


66 


25 


9 


35 


84 


2 


14 


6 


42 


48 


25 


27 


44 


49 


37 


14 


32 


67 


10 


23 


12 


51 


78 


11 


11 


53 


79 


16 


5 


47 


86 


7 


7 


9 


46 


61 


24 


15 


48 


63 


29 


8 


38 


75 


14 


11 


6 


42 


46 


28 


26 


43 


48 


42 


10 


30 


70 


12 


18 


12 


44 


73 


15 


15 


46 


74 


20 


6 


35 


90 


1 


9 


9 


45 


. 60 


24 


16 


. 47 


61 


33 


6 


33 


86 


3 


11 


6 


42 


46 


29 


25 


43 


48 


41 


11 


28 


70 ' 


9 


21 


12 


44 


49 


19 


32 


46 


51 


39 


10 


33 


75 


8 


17 


9 


46 


60 


21 


19 


48 


61 


39 


10 


37 


76 


8 


16 


6 


41 


55 


25 


20 


44 


58 


33 


9 


30 


73 


11 


J 6 


12 


60 


ai 


34 


35 


60 


32 


55 


13 


43 


60 


15 


25 


Q 


57 


35 


39 


26 


57 


35 


55 


10 


41 


64 


18 


18 


6 


58 


26 


41 


33 


58 


27 


59 


14 


41 


48 


24 


28 


12 


52 


50 


24 


26 


54 


51 


37 


12 


42 


72 


10 


18 


9 


52 


47 


32 


21 


53 


48 


42 


10 


39 


70 


13 


17 


6 


50 


35 


37 


28 


51 


37 


50 


13 


36 


56 


19 


?5 



by grade lovel and type of analysis, wow ohstTwd for the 
Southwest. Accord iii>;'ly,"* we are inclined to maintain our 
previous assertion that the role of .school factors is ^n'eater 
in the South than in the North, though we must now 
qualify it l>y sayinjr that this tendc^ncy is more marked in 
the Southeast than th(^ Southwest. We ha\e airi^ady sug- 
gested a number of reasons wliy this shouhl he so. 

6,2. SOCIAL CONDITIONS AND ETHNIC GROUP 
DIFFERENCES IN ACHIEVEMENT 

Anotiier of our earlier findings that needs to l)e re- 
examined is that, after a number of social conditions have 
been allowed for, the magnitude of the asMK'iation of ethni- 
city with achievement dwindh's to about I to 2 percent 
(Mayeske et a!., ll)7:5a. |)|). 12r>^i:)l; Mayeske. 1!)7I). Kor 
our larger set of rej»ional groups, then, we now ask our 
fourth question: 

4. What is the magnitude of the association of ethni- 
city (liETII) with A(*nV before and after various 
social ccuiditions have been allowed for? 

• The social conditions in (|uesti(m ai-e identified as fol- 
lows: 

Nont\ — This denotes the association of ethnicity with 
ACIIV before the relationship of ACIIV with any other 
factors has been allowed for. 

HI}. — This denotes the association of ethnicity with 
ACHV after the relationship of AC11\' with the student's 
Home Kackground (111*), as defined by SKS and FSS, has 
been allowed for.'^ 

*The computational formula was: I'iRKTID-RSQfSMHTH) 
— RSQ(S), whore S rt'iin'^i-nts tli<' set ».f \ari:il)l<'s to hv takrn 
into account. For one typo of ana!>MS, N (vni^j.^ts of the factors 
called HB, for the si'romi t\po it ronMsts of FH, and for the third 
type, it includes Iwth FB and SCH. 
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F/*.— This denotes the association of ethnicity with 
ACIIV after th(* ass(H'iation of ACHY with the six FB 
factors (two HIl and four PR(\S) have been allowed. 

/'7>. iSY7/. — This (denotes the association of ethnicity 
with A(^nV after the association of A(T1V with FH and 
the \i) school factors, known as School USCII), has been 
allowed for. 

These percentages are presented graplucally in figure 
(1.1. It will be seen that, for the **None" condition, tW& 
relationship of ACIIV with ethnicity varies from a low of 
2 |>ercent in the Northeast (grade* 12) to a high of 30 per- 
cent in the Southe;ifst (grades (> and 12). These two regions 
remain at either end of the observed range for all grade 
levels. The ordering of regional groups remains roughly 
the same for the "UH" and "Fli" conditions. However, we 
can note that the absolute values decrease by as much as 
one-half to two-thirds for the **IIB** condition, and by one 
or two percentage points for the "FH" condition. For the 
'*FB, SCH" condition, however, the ordering changes: 
some of the lowest percentages now occur for the North- 
east and Southeast, while the Plains, Southwest, and Far 
West usually have the largest ones. By comparing the **FB, 
SCir* with the "FB'* condition, we can see that i^aking 
allowance for the school factors reduces the "FB" values 
l)y an amount ranging fmm negligible in the Northeast 
to substantial in the Southeast. Hence the variation in 
educational achievement associated with ethnicity, al- 
though substantially larg(»r in some regions than in others, 
can be almost completely accounted for by a number pf 
variables that are related to the social conditions for these 
groups within each region."' Or, in statistical terms, the 
percentage of achievement that i-emains associated with 



10 As of 1965. 



TaHe 6.7.— MuUivaritte Commonality Analyses of Home Background and School Factors in Achievement and Motivation, 

by Region and Grade Level 



Ethnicity not Includtd Ethnicity Includtd Adjusttd for Ethnicity 

Gradt MRSQ Unlqut Com- Uniquo MRSQ Unlquo Com- Uniqut MRSQ Uniquo Com- Uniquo 
Ltvel (HB,SCH)« HB mon SCH (HB.SCH)^ HB mon SCH (HB,SCH)^ HB mon SCH 



Northeast 


12 


57 


57 


18 


25 


59 


CQ 

bo 


20 




RA 

b*» 


R7 
3 / 


1 Q 

17 






9 


68 


55 


lb 


oU 


/U 












14 






6 


58 


53 


12 


35 


bl 


C A 

b4 


1 A 

14 


lO 


R *} 


D4 


Q 






12 


71 


39 


18 


43 


74 


4^ 


■an 


2o 


30 


Afi 


1 ft 


38 




9 


84 


45 


21 


Oil 

o4 


bb 




in 




OO 




14 


31 




6 


74 


41 


25 


34 


76 


A O 

4^ 


oo 


2b 




R1 


1 fi 








62 


55 


9 


36 


bb 


b/ 




22 


RO 


fiO 


1 VI 






9 


73 


54^ 


IQ 


ob 


/D 




on 




fin 


60 


18 


32 




6 


69 


36 


22 


42 


71 


37 


ol 


QO 

o2 


b / 


A 1 


1 R 
1 O 


AO 


Plains 


12 


61 


55 


10 


34 


C A 

b4 


bo 




O "3 

2o 




fi1 
Dl 


1 n 




9 


61 


47 


lb 


3/ 


b4 


Rn 


OA 




si 




24 


34 




6 


67 


36 


18 


46 


69 


38 


OVJ 


•ao 
o2 


R*a 


AR 
4D 


1 1 




Far West 


12 


68 


57 


9 


34 


73 


60 


2 J 




RC; 

bD 


DO 


7 






9 


72 


51 


16 


33 


7b 






21 


Rf^ 

bo 


fiO 
D^ 


Q 


OQ 




6 


69 


45 


19 


36 


72 


47 


2o 


O R 

2b 


R R 

bb 


RA 
30 


1 n 


lA 


Southwest 


. 12 


77 


30 


10 


60 


79 


32 


32 


36 


57 


38 


9 


53 




9 


81 


49 


13 


38 


84 


51 


21 


28 


69 


55 


10 


35 




6 


60 


45 


18 


37 


64 


49 


25 


26 


49 


53 


11 


36 




12 


117 


25 


14 


61 


118 


25 


41 


34 


86 


33 


13 


54 


9 


110 


31 


19 


50 


111 


31 


29 


30 


85 


39 


17 


44 




6 


98 


28 


27 


45 


100 


29 


42 


29 


78 


38 


21 


41 


Total 


12 


91 


33 


14 


53 


93 


34 


33 


33 


70 


41 


12 


h7 


9 


91 


39 


18 


43 


93 


40 


21 


29 


73 


48 


13 


39 




6 


81 


34 


25 


41 


83 


36 


35 


29 


65 


44 


16 


40 



• LcAdinf decimal points omitted. 
^Dccimtl point omitted after ftrt^t numeral 



ethnicity for eacLi prrade level in each rejrioii is. after 
allowance has been made for these social factors, so small 
as to be of nejrlijrible explan.itoiT value. 

Nevertheless, there is a sulxtantial amount of variation 
in achievenjent tliat we have not accounted for. This is the 
l)ortion that is not associated with ethnicity. It can be 
determined in the present iii^tance by comparing the 
**None** condition in fi^nire with the corresponding 
"RSQ** values for the **Kthnicity Included'' condition in 
table 6.6. For example, for the Northeast at the twelfth 
grade, the percentage of ACH\* that can be associated with 
FB and SCH when ethnicity is included in the analysis is 
44 (table 6.6). For the same group, the percentage of 
— valt;ith3nrriTV-A that can be ass<Kiated with ethnicity 
when both FB and SCH have been allowed for is 2 (figure 
6.1). For this group, then, the percentage of variation in 
ACIIV that is independent of ethnicity is: 14 — 2 42. 
In general, when the family background and school vari- 
ables have been allowed for. the amount of variation in 
achievement that is independent of ethnicity ranges from 
twice to twenty times the amount that can l>e associated 
with it, 

6,3. SOCIAL CONDITIONS AND ETHNIC GROUP 
DIFFERENCES IN MOTIVATION 

A student's level of achievement is in part a product of 
his motivation to achieve. But who supplies that motiva- 
tion? Our data show that it is neither family nor school 
alone, but both together. How well the student might do in 
scliool, how much one*s life can be improved through 
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education, what one can aspire to and how one might set 
about fulfilling these aspirations — all these are questions 
to which both family and ^\\m\ will early provide 
answers. One fifth question, then, is to ask, for each 
regional group: 

5. What is the magnitude of the roles played by 
HB and SCH in ACHV and the four motivational 
variables combined?*^ 

To answer this question we used HB and SCH as the 
independent variables, varying the status of RETH as 
before. For the dependent set, we used ACIIV and the four 
motivational variables known as Motivation (MTVTN), 
This type of analysis, in which more than one variable is 
treated as dependent, uses a special form of th^ Tom^^ 
monality technique. Accordingly, a few words about the 
nature of this technique may be helpful at this point. What 
it does, essentially, is to transform the dependent vari- 
ables into a set of orthogonal vectoi*s, and compute, the 
amount of variance in each vector accounted for by /each 
different set of regressor variables. The resulting multi- 
variate squared multiple correlations (MR-squares) are 
then used in a computational algorithm of the same form 
as is used in a commonality analysis with a single depen- 
dent variable. Since these MR-squares are actually per- 
centages of the trace of this transformed matrix, they do 
not have unity as their upper limit.*- 

The four motivational variahUs arei Expectations for Excel- 
lence: Attitude Toward Mfe; Kducational IManw and Desires; and 
Study Habits. For a description of them, see chapter 2. 

»!iA mathematical expoi^ltion of commonality analysis will be 
found in appendix A. 
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The results of thpse multivariate analyses are given in 
table 6.7. They Are noteworthy in a number of respects, 
particularly when compared with our earlier analyses: 
(a) the MR-squares are mucli larger than their univariate 
counterparts (this fact in itself is not surprising, but 
some of (the values are); (h) the unique percentages for 
the School set of variables are larger than those .s*een here- 
tofore; (c) the common portions are smaller, on ihc whole, 
than those seen heretofore. Let us examine, then, how 
these results vary by region. 

When ethnicity is not included in the analysis, the-MR- 
squares tend to be smallest in the Northeast and largest 
in the Southeast. Next largest in this regard are the values 
for the Southwest and Mid-Atlantic, with the remaining 
regions usually having smaller values. The ordering hardly 
changes when ethnicity is included as an aspect of Home 
Background (HB), though the magnitude of the MR- 
squares increases by some two to four percent. When 
adjustment is made for ethnicity, the MR-squares tend to 
remain largest in the Southeast but become smallest in 
the Plains instead of, as previously, in the Noi-theast; 
Most of the regional values for a given grade level tend 
to be closer together when ethnicity is adjusted for. The 
major exception is the Southeast. 

The rehitive percentage roles for IIB and SCH exhibit 
some definite trends by grade level. For instance, the 
common portions are nearly always greokr at the lower 
than at the higher grade levels, and the unique percentage 
role of HB exceeds that of SCH for most regions most of 
the time. But there are some notable exceptions both in 
the extent to which the one exceeds, the other and in the 
consistency with which it happens; indeed, only in the 
Northeast and Far West does the role of HB consistently 
- exceed that of SCH for each grade level. In the Mid- 
Atlantic and Southwest, the role of HB exceeds that of 
SCH for grades B and while Uie opposite is true at grade 
12. Similar results obtain for the Great Liikes and Plains. 
In the Southeast, the role of SCH exceeds that of HB for 
each grade level by a fiifcto/ that is not even approached 
-by any other region except the Southwest. 

When ethnicity is included as an aspect of HB, the 
common portion increases, the unique percentage for 
"SCH decreases (often quite substantially) , and the unique 
percentage of HB increases slightly or stays about the 
same. Here, the role of HB comes to exceed that of SCH 
for almost every region and grade level. The major excep- 
tions are the Southwest and Southeast at the twelfth 
grade — and the other grade levels in the Southeast show 
HB and SCH on an almost equal footing. Heftce, the in- 
clusion of ethnicity tends to pull variance that was uniquely 
associated with SCH factors into their shared portion. In 
the Southeast more is pulled away from the SCH factors 
and into the common portion than in any other region. 

When Achievement and the four motivational variables 
are first explicitly adju.sted for their relationship with 
ethnicity, the role of HB tends to e<iual or exceed that of 
SCH for most i^egions and grade levels. Moreover, their 
common portion tends to recede to a magnitude closer to 
what it was before ethnicity was included. Major excep- 

O 
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tions to this are found at each grade level in the Southeast 
and at the twelfth grade in the Sout hwest. No t abl e , 
are the more nearly equal roles for HB and SCH in the 
Great Lakes and Plains regions at the sixth grade. 

To sum up: the role of SCH in these analyses has 
exceeded that of HB by a much greater margin than we 
have noted previously. It would seem desirable to go 
beyond these analyses in order to disentangle tlie roles 
played by ^e different aspects of SCH, that is. the five 
student body and five teaching staff variables. However, 
as we demonstrated in an earlier work, the teaching staff 
and other school variables are almost completely con- 
founded with the student body variables (Mayeske et al., 
1973a), Hence, such an inquiry would not be fruitful. In 
addition, much of the among-school variance in these stu- 
dent body variables can best be viewed as arising from 
the organization of schools along residential lines. We 
would tend to view many of the common factors. -as attri-»,^ 
butable i6 considerations of this kind rather than to the 
interplay of the two sets of variables. What does seem 
particularly noteworthy, however, is that a more compr^ 
hensive set of student outcome measures shows the school 
as having a larger role than appears for it on most single- 
outcome measures. We shall liave more to say on this 
point in later chaptei*s, 

6.4. REGIONAL DIFFERENCES IN FAMILY BACKGROUND, 
ACHIEVEMENT, AND SCHOOL 

In this section we shall undertake various ways of 
examining the nature of the differences among regions. 
The first is to ask a question that hap|)ens to be pe sixth 
in our present series: ^ 

6. How much of the total variance among mdividual 
students on each of the family background and 
achievement variables is associated with their 
membership in the various regional groups? 

One way of approaching this question is to fonn the 
ratio of (a) the variation among the seven regions on the 
variable to (h) th(? variation among all students on the 
variable. For example, for Achievement (ACHV) the 
equation would be: 

Total variance in ACHV a,ssociated 

with regional differences -? 

Variation among regions in ACHV 

Variation among students in ACHV 

The resulting pei*centages, for Achievement and for each 
of the six faniily background variables, are given in table 
6.8. It w'ill l>e seen that the value is never large for any 
variable; indeed, the only three 'for which it exceeds 1 per* 
cent are Achievement, Racial-Ethnic Group Meml)ership, 
and Socio-Economic Stat\is. From these figures we can 
coi^clude that the difference among regional means is not 
a rbajor explanatory variable for individual students,^* 

IS Whether or not this is so for the different ethnic Rroupt if a 
matter that will be addressed in the next chapter. 



Table 6.8.— Percentage of Total Vftriation in Individual Student 
Variables Associated With llejfional nifTerences, by Grade Le\el 



Variabit 



Gradt Level 
Twelfth Ninth Sixth Average 



SociO'Economtc Status . . .43 

FamHy Structure and Stability . 1 1 

Racial Ethnic Grouf) 6 4 

Expectations for Excellence 1 0 

Attitude Toward Life 1 1 

Educational Plans and Desires . . .1 1 

Study Hgj^its .0 0 

Achievement,^ 6 5 

• Comsptindtnjf \ulufs f. ? thi- thn«V.iii»l Inst vrKnlfs. Iihm-iI 
•tudents respi'Otnely, au' thini. t. fust } 



3 3 
1 0 

4 7 

0 3 

1 0 
1 0 
0 3 

5 3 
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however, Ix'fore we coiuludo our analysts In* regions, it 
isf worth asking: 

I 7, For ^Aehievenient and e.ich of the family i)aek- 
I ground varial)les, which reg^on> .score high and 
which low? 

In order to an.swer tins ciuestion we ranked the regional 
m^ans at each grade level. averaj»ed them over grade ' 
levels, and then reranked these averages so that a low 
rank indicated a higii mean. The regional values wn^re 
'sufficiently consi.stent acro.ss grade levels to justify this 
averaging; for example, the regions' rank orders for Socio- 
Economic Status were almost identical for the three grade 
level^.^* These ranks are given in tahle 6,1). (/leaiiy, regions 
that are low on one of these \aria!)les tend to he low on 
most of the others. For example, the Southeast and South- 
west are among the lowest on all variai)les e\cep1, I-'xpecta- 
tions for Exeellence. for which they rank near the top. 
However, the trend foi- the high-ranking regions is not 
nearly as consistent: the Northeast and Mid-Atlantic rank 
at the top on Socio-Economic Status. i)Ut not as high on 
several other variahles. This suggested to us that we might 
be al)le to order these regional means in a numher of dis- 
tinctly different ways. We therefore asked three more (pies- 
tions, the first of which was: 

8. What degree of interdependence exists among the 
regional ranks? 

To answer this question we intercorrelated tlPe regional 
ranks from tai)le and then sul)jected them to it pi in- 
cipal components analysis. If the intercorrelations were 
very high, a single (\()mi)onent would suffice to account 
for their relationships with one another. If. oh the other 
haujfl. there were a numher of distinct .sui)groupings o'f 
the variables, then more components -would l)e required. 
The percentage of variance accounted for i)y successive 
principal components are given i)y grade level in table 
6.10. This table shows that for each grade level, as well a.^ 
for the three mean values, there i.s a first principal com- 
ponent that accounts for sonio 02 pei'cent of the \'aviance 
on the average, and is strongest at the sixth grade. Other 
components, however, up to a Uxial of three, are /so neces- 
sary to account for the vegiokil interrelationships. With 

1* Table r».8, of Vour^o. which ^iwo us a 'bams for rankin^r tlu^ni. 
shows that the (hfTere!ic(»i> union^r tho nieaii> were never very large, 
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these three components, almost all tiictegional di fF e r e n^a' 
on these variables has i)een accounted for, as can be seert 
from the values in the **J. 2. ;V' column, ^ 
We next wondered to what extent the components could, 
be meaningfully inter|)reted. We therefore asked: 

0, Can the principal components i)e transformed to 
produce a meaningful description of the sul)groui]ts 
of varial:)les? 

For the average of the ranks, the first three components, 
or factors, were rotated to the positions in table 6.11 by 
means of a normalized variniifx routine (Horst, 1965). It 
will be seen that on the first factor. Achievement, two of 
the four motivational varial)les, Study IIai)its and Attitude 
Toward Life, and l)oth of the home l)ackgr()und variables 
have very high coefficients (see column 1 in tal)Ie 6.11). 
Accordingly, we shall think of this as reflecting a kind of 
general vvell-beihjj;, that is. a situation that includes rela- 
tive alfiuence (high value on $ocio-Kconomic Stat^is), an 
intact family (high value on Family Structure and Sta- 
bility), belit^f in one's ability to improve one^s lot in life 
through education (high value on Attitude Toward life), 
close parental (or parental .surrogate's) involvement in 
the student's schooling plus the student's own application 
(high value (^n Study Hal)its), a high score on Achieve- 
ment, and. to a more limited degree. a.s|)i rat ions for the 
higher nrcupations and continued schooling (high value 
on Educational Plans and Desires), 

In the second factor (see column 2 in tai)Ie 6,11), the 
varial)le most heavily involved is Educational Plans and 
Desires. Achievement and three of the four motivational 
variaides are also involved, though to a les.ser degi'ee.^' 
Let Us think of this factor, then, as reflecting a i)elief in_ 
education and intent to affect one's future lot in life 
through it. 

In the third factor, the variai)le most heavily involved 
is Expectations for Excellence, Socio-Economic Statu.s and 
Achievement are al.so involved, this time to a much lesser 
degree,*'^ Let us think of tfiis factor, then, as reflecting , 
more immediate concerns with .schooling, as opposed to 
the type of i)elief outlined in connection with the second 
factor. 

'"Wt^Vondercd next what the relative status of the differ- 
ent regions might i)e on each of these factors. Hence we 
asked; 

JO, What is the relative status of each region on the 
factoi*s obtained in tai)Ie 6,11? 

A rank for each region on each factor was computed by 
weighting the ranks shown in table 6,9. adding them, and 
then dividing i)y the total numi)er of variai)les to obtain 
the averages shown in tai)Ie 6.12, It will i)e seen that on 
our first factor. **general well-i)eing." the Northeast and 
Plains rank highest and the Southeast :ind Southwest low^- 
t'st. On our second factor, ^'belief in education and intent 
to affect one's future lot in life through it," the Plains and 

Faniily Structure an<l Stability, on the otlier liaiul. shows a 
.slurbtlv iiej^ativc coeflfuient. 

Family Structure and Stability is still nej^atively involved, 
though not as murh as in the se<'on<l fact<»r. 
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Table 6.9,— Rank Order of Each KoKion on Indixulual Student Varubles, A>eraKed by Grad* Level 

Rtgions 

NE MA GL PL FW SW SE 



SociO'Economic Status 
Family Structure and Stability 
Expectations for Excellence 
Attitude Toward Life . 
Educational Plans and Desires. 

Study Habits 

Achievement 

N(^fc-NK" NJuhi-a^MA Mhl- MLmtir. CJl/" Clu-at" I akt«. VL I'i.im. FVT K.ir W»..t. SW - - Nmt h\v. .t . >K huulh.M.t \ . .» k m.lu aU. a high 
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2 


3 


4 


5 
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7 


3 
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5 


6 


7 


5 


3 5 
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3 5 
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Table 6.10, — Principal Components Anal) sis of Ke^ional Differences 
in Indi\idual Student Variables 



Cumulative Percent 



Grade Level 


1 


1. 2 


1, 2, 3 


Twelfth ... 


65 


' 83 


97 


Ninth 


. .. 62 


80 


97 


Sixth .. . 


74 


94 


98 


Average 


b2 


83 


97 



Table 6,11, — Varimax Untated Prim iiiai ( omponents of the Ke^ional 
Interrorrelations 









Factors 




Variable 




1 


2 


3 


Socio Economic Status 




82 


05 


56 


Family Structure and Stability 




91 


28 


21 


Expectations for ExceHence 




-06 


04 


99 


Attitude Toward Life 




91 


40 


08 


Educational Plans end Desires 




2f 


96 


07 


Study Habits 




95 


1/ 


10 


Achievement 




9|1 




2^ 



Table 6,12,— KanKs of Wemhted A\era^M' for Kach He^rion, by 
Kntatcd Component 



Region 



Northeast 




Mid-Atlantic 




Great Lakes 




Plains . ... 


2 


Far West .. . 


5 


Southwest 


6 


Southeast . . 


7 



Factors 
2 

4 

3 
h 

1 

2 

5 
7 



Far West rank hiRliesl .md tlu' (Imil L.ikcs mid S(>uthea>t 
lowest. On tlie liiinl factor. ••iniiiUMliatc eoiuonis with 
^schoohng,'* tlie(;mit Lakes and IMains rankoij hi^'lu>,st and 
the Southea.'^t and Far W'e.^t lowest. There js a K^^neral 
tendency, then, for the Vli\u> to rank hlKhe«^4 or next to 
higlie.st on each factor and for the Scuithea-^t H> rank U)\\-, 
est or npxt to lowest. For most of the other region.^, how- 
ever, there is a ^'reater ^hift from one faetca* t\) another. 

We have seen tiiat. althouj»h» rej^ional (htlereMces were 
not a major source o\' variation m student dilferences. 
meaningful dilferentiatKms amtmg regions could ,l)e ma<lo 
along more than one dimension. In other words, alregion's 
ranking on one variable was no\er an ideal i)\V(h('tor of 

^.inking on another, 
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6.4.1. Individual and Region 

What iia])|)ens to the (lilferent sets of v.iriai)les when 
the analy^ls ^Jlnft^ from the individual to the regional 
level? We ivied to answer this (luestioii by means of the 
following three types of analysis, the first and third by 
student and" the second by region: 

Tofifl (T), — This was merely an analysis i)erformed in 
terms of individual students. One example here is the 
regression of Achievement <AC'11\') on Socio-KctHiomic 
Status (SKS) and Family Structure and Stability (FSS). 

Ahidfuj (A), — This was an analysis intended to shed 
light on the relation^hij) between two or muvv variables 
for .some le\el other than the individual one. Since, in this 
context, we were interested m rcgmnal dilferences on the 
individual student variables, our *'Amonji" analysis con- 
sisted in regressing the regional nuvnrs for AGllV on SES 
and FSS \'ariai)les. ]]y comparing the diirei'enl resuIt^s 
yielded l)y the **Tut.ir" and "Among" analyses, we v;ere 
able to toll how the relationships lietween regions were 
alfected by the allocation of students among regions. This 
was so l)ecause if the students had i)eeii alloeatoit ran- 
domly, then we would not have ex|)ected to lind a relation- 
ship among the regional means for two or mor(^ \arial)les 
( for instance, a relationship of A(M1\' with S1\S and FSS)* 

Withi}} (W). — This was an analysis m whnh analyses 
were run on the adju.^te<l .scores obtained by subtracting 
out the regional means. For example: the mean for stu- 
dents in the Northeast on A(MI\*. SKS. and FSS was sub- 
tracted from their individual scor(»s; a similar procedure 
was followed for e.ich of the other regions; these adiusted 
scores for each region were then iiooled; and :i re^nvssion 
.of ACTIV on SKS and FSS was then conducted. The 
results, when compared with those fiom the 'Total" and 
"Am(H4g'* analyses, showed us how much the i)ehavior of 
tlicse variai)les dilfered at the rog'onal hwel. 

We began by in\'est igat inu the relationship between 
Achievement (ACllX*) and the home i)ack^round factors 
of Socio-KctMmmic Status (SKS) and Family Structure 
(FSS). As before, our \:iri.able denoting ethnicity 
(IlKTll) was .systematicall> manipulated. An analysis 
that simply did not include UKTll was called "unadjusted 
for ethnu il\ while one ;n which allowance was made 
for it l)y means of partial correlatani techniques was 
called "adju^bHl for ethnicity." These analyses are sum- 
marized in table (i. li). 

The first thing to note here is the relati\'e size of the 
values at each grade level in the "KSQ(SFS,FSS)'' col- 



Table 6,13,— CommcMiaHt} Analyst's of Homt' Backjrrouml Factors in Achievement for *'Tota1,' 

Analyses, by Grade Le\el 



'*Amon>r,'' and *'\Vithin" 




Total 
Among', 
Within 

Total . 
Among 
Withm 



Twelfth Grade 



Ninth Grade 
Unadjusted for Ethnicity 



Sixth Grade 



RSQ 


Unique 


Common 


Unique 


RSQ 


Unique Common 


Unifl iifi 

V f 1 1 U W V7 


RSQ 




^ Aim m am 


• 

Unique 


(SES.FSS) 


SES 




FSS 


(SES.FSS) SES 


FSS 








rcc 

rdd 


23 


/8 


? 1 


1 
1 


30 


63 34 


3 


27 


61 




30 










H 


40 


2h /I 




9/ 


14 






21 


78 


20 


2 


28 


63 ^ 34 ' 


3 


25 




^29 - 


10 








\o 




Adjusted for Ethnicity 












15 


90 


'lO 


18 


78 21 




^^^"16^ 


72 


20 


8 


/5 


83 




8 


65 


99 —3" 


4 


80 


87 


12 


1 


14 


89 


11 


0 


18 


77 22 


1 


16 


71 


21 


8 



umns for Ihe condilion cillrd "iinadjiisied lor ethnicity." 
These values show lh:il. at the regional level r*Ani<)ii<i") , 
almost all the (hU'ei'eiu'es ain(»ii<i re«i:i()ii> in their nie.in 
ACH\* can he explained hy SI\S an<l FSS. whereas at the 
indivichml level (-"rotal" and ''Witliin" ) only ahout 2o 
percent of them can. In <i(hhti(>n. the *'\Vitlnn" v.dues are 
uniformly lower than the ''I'otal" one.. Mo\'in^ next to the 
relative percenta<re role.s of SKS and KSS at each level, 
wo can note that they ai*e remarkably .similar at the indi- 
vidual level, hut (juite di\er>e at the re^rional level, where 
the common i)()!'tion always excetMis the unupie \'alues. Ac- 
cordingly, in exphunuiK <hllerences ainon^^ refftoiis m iheir 
-ACIIV, the roles of SKS and FSS cannot t'or the mo>t part 
bo disontanjrled. However, to the extent that they can hv 
(li>entanjrled, it will he n(»ted that the role of SKS <,M'e.itly 
exeeetls that of FSS. 

Fi»r the "adjusted for ethnicity" (ondition. .somewhat 
different relationship> can he ohser\e(l. Fir>t. the \alues 
m the "liSQ" columns are unilornd\ lower than the\ were 
for the *'una<l,)Uste(r' condition. aUhou^h the\ are still 
much hijrher at the re}rn)nal than at tlu^ indi\ idual level. 
Second, the role of SFS is sul)stant lally increased, pari.cu- 
hirly at the rejrional le\el. while that of FSS tends to >tay 
about the .same, or deci'ease. As for the common portion>. 
they are ail reduced, but i'ai' more (lra>ticallv at the re- 
^nonal than at the individual level. In summary, then, we 
can say that after interre»rioMal differenc<*s in ethnic coni- 
positioti ha\e been .set asi(h\ the role of SKS n aii^menttMl 
considerably, that of FSS remains rou^iily the >anie. and 



the extent to which the tuo can l)e ^li.seiUanjxled is Mib- 
stantiah\' nuluced. 

In the next set of analy>es, we contrasted, for these 
.same levels of analysis, I'oles of SFS and F'SS combined, 
called Home Hack^n'ound ( HP>). with that of the four mo- 
tivatioiKil and attitudmal \arial)les. called collectively 
Family Process ( KK('S). The statu.s of ethnicity (FIFTH) 
was ajram manii^ulated: an analysis from which UKTII 
had been omitted was called "ethnicit\' not included''; one 
m which it had l)een included <i> an asi>ect of HB was 
called *'ethnicity included"; and one in which it had been 
adiu.sted for was called ^'adjusted foi ethnicity/' These 
analyse.s are jriven in table (>.l t. 

When ethnicity is left out (d' the anal\si.s. the results for 
Iin and IMU'S are \ery dilferent at tlu» individual and 
re^nonal levels. It will be seen from the "IiS()" columns in 
table ilW that vahK's at the individual le\el (both T and 
\V) tend to be remarkably siniil'ir. whih- at the regional 
level (A), all the dilhMeiuos can l)e explained iiy III> and 
PJU^S. Similarly, \aiue.s at the iiuhMdual level (T and \V) 
are quite ilose to each other, with the unnpie value for 
PRCS roughly e(iual to or abo\'e tiiat of IIP, In contrast, 
at the regional le\el (A) their roles are alm<»st completely 
intert w med. 

The inclusion «)!' ethnu'ity as an aspect of IIB chanjres 
the magnitudes of the K-squares and the ex]>lanatory roles 
of II n and PPCS. Put all the interregional dilferences are 
still accounted foi' m much tlu^ same way as before. It is 
interesting to see ho\\\ fov ijoth kinds of individual analy- 



Table 6,1 Common ah t\ .Xnah^os of Family Harkpround i'artor*? in Arhic\ tnn'nt for Total." "Amonjr/' and "Within" 

Analjsos, l>y Grade I.f\el 







Twelfth Grade 




Ninth Grade 






Sixth Grade 














ethnicity Not Included 












Type 


RSQ 


Unique 


Common 


Unique 


RSQ Unique Common 


Unique 


RSQ 


Unique 


Common 


Unique 


(HB.PRCS) 


HB 




PRCS 


(HB,PRCS) HB 


PRCS 


(HB,PRCS) 


HB 




PRCS 


Total . 


38 


17 


43 


40 


41 18 55 


27 


36 


2/ 


49 


24 


Among . . . 


100 


2 


96 


2 


100 3 93 


4 


100 


3 


94 


3 


Withm 


38 


13 


42 


45 


40 15 55 


30 


34 


25 


49 


26 












Ethnicity Included 












Total 


47 


3? 


35 


3^ 


47 29 48 


23 


44 


41 


42 


17 


Among 


100 


2 




2 


100 3 94 


3 


100 


3 


94 


3 


Within 


46 


28 


45 


3/ 


46 2/ 48 


25 


42 


40 


41 


19 












Adjusted For Ethnicity 












Total 


34 


7 


36 


57 


32 10 47 


43 


26 


21 


41 


38 


Among . . . 


100 


1 


74 


25 


100 6 59 


35 


100 


20 


60 


20 


Within ... 


. . 34 


5 


35 


60 


32 9 46 


45 


26 


19 


41 


40 



si>.ff an>l-'(V), tlio Il-Miiiai'Cs and tlio m^Io oT 1115 l)ntli In- 
civastv'uiiilc llic rules d' IMICS .md the ciiiuniuii iM>itioi» 

When A(*II\' Is .Hiui-ttMl foi' its ivl.ition-iiii' with 
HETII, llio ro>ulls air Ix^tli hki' and unlike the oat hei' niios. 
For tlu' nidnidual aiiahses. Ihr U-sqnai'es aiv luwei than 
luM'elol'ore. while at the i't»m<ni.d !e\rl !hr\ imniii thr 
.sanio. In other \v<ri'ds,e\rn after the rejiional A(MI\ \<diie- 
ha\e been adm^ted t'oi tluMr ethnic t onii^n-ition, al! the Te- 
nia nnn<r intt'i'i'e'^ional ditltM'eni e - ( an -t dl he a< enunted foi' 
by inland TIK 'S combined De-pitea few ( han<ie- ni nia<>- 
nitude, the I'nles oi tln'st' two st't- ale nun h tiie s.inie a- 
bet\)re. at all tliu»e <;ia<le le\tl-. At the leoiunai le\el. m 
other w'oriK, home back*: round .iiid the kind of iiinti\<ition 
that (lerues from the faniiK ti^j^ether an ounl foi' aH the 
intorreji tonal ditlereiK e- in <n hie\ emt'iit w iH'llu'r (ahiiicity 
is iiifliKlod lit tlnvmah -i- ni not. This n(4 tru(\ h<)v\t'\er. 
at tin' individual le\ el llt're, the iiuhi-inn of t'thnieity a- 
a homo baek<i:roiind \ari«ible tend- to inciea-e the lole (d' 
home baeku'round anal deereast* that of tiie nioti\ at'untai 
variable-. I»ut when all«>waiue i- made for the relatinn-hip 
between aehie\ emeiit .md our ethnieily \ariabio. the oppo- 
site hapjH'n.-. 

We next ( (HUpaied the io!(M)f Kainilv r.aid\<.n"ound (FT*), 
a st*t of .six \anable- ton-Ntm;^ of Nome IJac k*: i'ouii<l to- 
jrotlier with Faindv Ft n. c^-, .md thai >d" School (SCII), 
the M'l (d' ten -iIkm.I \ariabie-, ealled SCM. Tlu* -tatus nf 
RFTIl wa- -\.-1eni itK aii\ inanipuLittMl a- lHd'<»ie. it w id 
he -een from the "KSCi" ( Mhnnn> in table (i.l.'j that, at the 
reo;ional le\el, all tlie uitei rtnona! difb'reiiM'- in mean 
A('ll\' <an bt^ actoiinied foi b\ l-MJ .md SFll M.inbiiuMi 

At the lIldlMdnal le\i'l. hnW(>\('r. the-r (hl^tiM- 
atound TiO pel ( eiit in both the "e1 limn t\ liulliu hided" «illd 
the "ethnieitN inHuded" anal\-e^. md raiitre fioni abuiil 
to in penmt in the "adpi-lrd f<'^ rlhiiHiU" ainh'-i- 
Moreover, the it'l,iM\e i<>le. of jM» and S(Cli air \rt\ dif- 
ferent at the indiMdai.il .m-l H'yininl h'\t'is At tne laHei' 
level, thry ate ((HUpleteU Iritwilied H-.i^aidh-- of the 
statu- <d' ethniMt\ Ilnwe\er. at tlie ilidiNidual le\ el the 
role (d' FF» rxeerd- that of sen b\ .1 fain} tiMt lanjie- 
from about I J.") tn aliu<'-| 7'' 'I'he irhitMUiMiip hardh 
(halloo- when the 'A\ithnr' anais-e- ait^ -nb-tilut«'(i for 



the ''Tiaar' t»nes. or \ ua* \er>a. W hen ethnieity is ineludod 
a-, an aspect of FF», the nde id" FF ( unuw to exceed, that of 
S(T1 by a factor of from :» to as nun h a- o. wdiih* their 
common i>ortU)n increases -omewhat \\ heii ethnieity is 
adjusted for. the roh* of FF» is -ub^t^mt lallv hk i'e<i>ed and 
that o( sen slmhtlv mcrea>ed. while that of their (■(►nimon 
portion is -ul)-taidiallv dei rea-ed. Uei'e. the role (d* VT) 
(oiiies to ex( eiMl that of SFll l)\\i f.u l^.t tli.it i an^e- from 
'1:1') to almost r., bn' lu^th the "''rotal" and the "Within" 
analv^e- At the rej-^nmal le\eh tluMi. all the ie<ri<»nal dlf- 
b't'iMiees in Arhicn emeiit, a- mea-ure<i hv tiie rej^nous' 
mean .\(T1\' scoie-, can be accounted foi- b\- either the 
familv baik^iound or the scitooj \.iiiai»le-, without any 
resort to otir etlina <.rr<»tip metiiber-hip \ariable whatso- 
(»\er At the mduidual le\el. however, \ar\iiio: the .-tatus 
of till- -ame \ariable (ioe- make a ditlereni e: whether it is 
imduded 111 theanalyse- oi exphcitlv adju-ted for, the r(»le 
<d' the fanuly baik<i:round variable^ nu rease- and that of 
the St iiuol \aiiable^ mcrea-e-. It ilear, then, that there 
are i elat loiisjup^ bet w eeii the-e \aiaable- at the individual 
le\el lh,il are not \isible at the rejiional le\e] 

We next attenilded to -how li<»w tho magnitude of the 
i'oi(^ attributed to FJ-VFIF (Uir \ai table thai denotes ethnic 
<rronp niembei-ship, dillei- at the re^iional and indi\idual 
le\ad^ a- more and mot e so( la ! i oiidit ions w ere allow ed f(M'. 
The way in wlmli we jia\e (►perational meaning to four 
-et- of social CO! id it n»ns lia- alt ead\ been de a i ii)ed ill se( - 
tion i\.l. The same condition- "None," "IIF/^ "FF>/' and 
''FF>, sell"-- were u>ed hvri\ and the -,uiie formula w'*\^ 
u-ed to (on.pnte llii. Table i\Ai\ ^i\e- the re-ultmo; analy- 
se-, whah Were lairied <uit at both the indiMdual and 
tho le^ional le\<M-. It will be >een tliat the le-idt- lor these 
di lb 'lent le\e|s ale \ erv ditleimt Al the m<li\ idual le\eb 
tlu» percentajie- ramje from 17 to 1\ ha' the "None" con- 
dition, with -lightly jii'eater \alue^ at the "TotaT' level" 
Ihan at the olhets. At tlu» rejrional K'\<'1, howe\er. ahiu^st 
all tla* ditfernu e- in A('ll\' can be ai i oiinted for bv etli- 
nieitv, as 1- rlrar from the raii^e ol S7 to )»enent ftn' 
tla^ "Anions" aiialv-i-, 

l*'oi' the "ilF" t^indition, 44i»wt'V^'r, k-^^w ditlereiit rela- 
tinn-hip.> eiuei.u*' Tor tho dilba'eiit level- (d' analv-N. At 
the indnidual l(>\el F'Totar^ and *A\ ttliin" ), the perceiit- 



\ih\v ~~('omm(»n.»lit> - of !'amil\ H.ukuroimH and Srhonl !'a» tnrs in \t hH'\rnu'nt for "I'otnl,'* " \nioim; 
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Table 6,16. — Percentafre of Total Variation in AchieM'ment Associated With Kthnic (iroup MenilH rship as a Fum tion of Social ( ondition 

V'ariables for *Totai;* *\\nion«/' and **Within'* Analyses, by firado Lv\e\ 
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ages are reduced by about r)0 t() 60 percent. Dut at tlie re- 
<ifional level, virtually all the ditferenavs iii A('1I\' that 
were associated with ethnicity disappear after the rela- 
tionship of ACHV with HH has been taken into account. 

Turning to the '*Fir* condition, we find that the per- 
centages either deci'ease or stay about the same at the 
individual level, whereas at the re^jional level they become 
zero for each grade level Lastly, for the "FB, SCII" con- 
dition, the percentages at the individual level reduce al- 
most to zero, while at the re«iional level they actually stay 
at zero. 

In summary, it is obvious that here, too, tlie results for 
the two individual levels of analysis are ai)Out the same, 
and that they differ considerably from those at the re- 
gional level (the exception is the ''FB, SCH" condition, 
for which they are much the same at both levels). Whether 
among regions or among individual students, virtually all 
differences in achievement that can be associated with 
ethnicity can be accounted for by variables related to the 
students' social background. In the case of regions, almost 
all of the differences in achievement that can be associated 
with ethnic composition can he accounted for by differ- 
ences in relative alfluence — that is. the relative allluence 
of the* regions, as mcvisured by their mean values for 
Socio-E(?onomic Status and Family Structure. These same 
variables al^o go a Um\i way toward accounting for the 
differences in achievenK^nt among individual students. 
However, the average achie\'(»ment hovels of these students' 
ethnic groups cannot be fully accounted for without addi- 
tional variable^ — variables that relate to conditions of 
.schooling and to the motivational aspects ()f family life. 

Finally, we performed nuiltu ariate commonality analy- 
ses at the individual and regional levels. It will be recalled 



from section (i.;> tlhit, in these analyses, ACIIV and the 
four motivational variables are treated as a de|)endent set 
and the two HB and ten SCH factors as indei)endent. Since 
the results for the regional analysis (*'Among") were 
always the same, they were not given in table (>.I7 with 
the others. The **Aniong" results showed a complete con- 
founding of the HB and SCIl factors — so complete, in fact, 
that all the variance accounted for by tlie.se two sets was 
shared by them in conmion,^' The results for the "total*' 
and '^Within" analyses show that the values of the MR- 
squares are from 3 to 8 percent larger foi' the former than 
for the latter, depending U|)on the grade level and the 
status of ethnicity. Although some differences can be noted 
in the roles of HB and SCII, they are seldom large. Usu- 
ally, the unique role of HB is slightly greater for "Within** 
than for **Total," while that of S('H is slightly le.ss. Sim- 
ilarly, the common |)orti()ns are about the same (actually, 
slightly less) for "Withm" than for 'Total." Thu.s, when 
acliievenient and motivation are regarded as the joint 
product of possible home background and school variables, 
the relative roles of these two sets of variables behave in 
a similar manner at the individual level, but in a very dif- 
ferent manner at the regional level. For the latter, indeed, 
their roles cannot be separated from one another. 

6.5, SUMMARY 

In this chai)ter we investigated regional differences in 
two ways: {a) we used a greater number of regional 
groups than heretofore in order t(» I'canalyze our earlier 
findings on this subject; (/>) we compared the relation- 
al p , tho am(|iH' ((u.frK ient.^ f«r each M't \\a>- zoro and tho com- 
mon portion was 100 ])rrcent. 



Table 6.17. — MultivaHate ('ommonality Analyses of Home Background and School Factors in Achievement and Motivation 

for *Totar* and "Within" Analyses, b) Grade I^evel 



Type 



Total 
Within 



Twelfth Grade Ninth Grade 

Ethnicity not Included 

MRSQ Unique Common Unique MRSQ Unique Common Unique MRSQ 

(HB,SCH) HB SCH (H3,SCH) HB SCH (HB,SCH) 



91 
83 



33 
36 
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13 



53 
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91 
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18 
18 



43 
40 



81 
77 



Sixth Grade 



Unique Common Unique 



HB 

34 

36 



25 
24 



SCH 



41 
40 



Total . . 
Within . 



Ethnicity Included 

93 34 33 33 93 40 31 29 83 36 35 29 

85 38 31 31 87 43 30 27 79 38 34 28 



Adjusted for Ethnicity 

Total 70 41 12 47 73 48 13 39 65 44 16 40 

Witnm 65 45 12 43 68 51 13 36 62 46 15 39 
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73 
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ships amonj» a mimher of family backgroiiiul and scliool- 
variables at the ludivitlual and ivjrioiial levels. 

6.5.1. Reanalyzing the Earlier Findings 

In our earlier work we had u>e(l only fcuir reKioiial 
groups.^"* For these we ob.served that tlu* relatio!islii|) of 
Family Structure and Stability with Acliie\enient \va> 
moderate to small, and that it became even -mailer after 
we had allowed for (hlferences anion^r >tudents in their 
Socio-Economic Statu.-. In this >tudy, we u>ed .-even re- 
jrional irroups: Northea>t; Mid-AtUntic; Great Lakes; 
Phiins; Far \Ve>t; Soulhwe-t; and SmitheaslJ" We wanted 
to fmdxKit whether, with tlii> y:reater number of ^?roups. 
the same results would prevail a> before. We thought it 
possible that, if ihev did not prevail, some systematic re- 
lationship mijrht emerge between the nature of tlie reg^ion 
and the decree to which it- >tU(h^i\t>' family structure was 
as>ociate(l with their level of a( liievenient. For exaniide. 
we thought that in rejrion,- where there was le>s caste-like 
discrimiiiat' »n ba-ed on skin C(»lor. per-onal attribute^ 
fostered in the fannlv nu^ht be more likely to play a role 
in achievement- In -uch rejrion-. it -eemed to us. family 
disruption miprht inhibit -tudents* achievement more than 
in other regions, 

Wliat we actually dwcovennl wa- that there were no 
systematic re^ri^ni.il differences to which we could jri\'e a 
meaningful interpretation. We are therefore inclined to 
believe that our earlier c(»nchwions. ba-ed on the four 
regi(mal groups, are ^till valid. The>e conclu>ions wore 
that Socio-Economie Statu.- plav- a much greater role in 
Achievement than Familv Strutture; that much of the 
observed relationship of Family StriK-ture with Achieve- 
ment, which i> moderate to -mall, cannot be di-entangled 
from its relatitm^liip with Socio-Kconomic Statu^^; and 
that this result can be interpreted a- rellecting tlie greater 
iiuidence (tf l)oth family (h-rui)tion and low achievement 
among the poorer socn>econonuc g!'oiii)s 

In our earlier w<u*k we cla^.silied >onie of our variables 
into one set that denoted the family's jiosition m the social 
structure and another that denottnl the nature of the fam- 
ily's involvement with the duld m it- schooling. We noted 
that, of the two sets, the latt(M- played a greater role m the 
chiUrs achievement m the North th .n in the South. This 
led us to generalize "that (•oh>r-ca^tc a-pef ts of the social 
structure, as repn^seiited b\' Kacial-F>thnic (]vm\) Mem- 
bership, had a great(M' impact on Achievement in the 
South, and w(Hild consetpiently be more dilficult to over- 
come there through educationally related child-rearing 
activities/' When, in the present study, we tested this gen- 
eralization with a more dilferentiated series of regional 
groups and a greatgr nun11)er of grade levels, we found 
that it had to be .somewhat modified. For instance, if the 
southea.st'*>'n and. to a less(M- extent, the southwe.stern re< 
gions were treated as repre-enting the South, the generali- 
zation was moderately well supported at the ninth and 
twelfth grades but not nearly so well at the si.Ktli grade. 

I'* X.)n!!H'tropo]itan NorUi. tiictropohtan Nonii. ii<»nniotrn]H)lil;in 
South. ati<l nictrupdhtan South. 
^ State- lliat mak<> carli KH)up arc U^U'd ni cluiplcr Li. 

ERIC 



We regarded mo.st of the results at the sixth grade as being 
due to the less comi)rehensive nature of the four motiva- 
tional indices for students at that level. However, these re- 
sults led us to conclude that our generalization was in need 
of further testing by means of survey data that would 
provide a more detailed picture of local conditi(nis. 

We next examined the relative roles of family back- 
ground and school factors in Achie\'einent. In our earlier 
work we had noted that the independent role of family 
background factors exceeded that of m hool factors to a 
considerable degree, but that it was greater in the South 
than in the North. In the.-e analyses, as in our earlier ones, 
we found that, for every region, the unicpie role of the six 
family background factm's exceeded that of ten variables 
selected to rei)re.-ent the influence of the school,-" We also 
found that the unique role of these school factors remained 
greater in the South than in the other regions. Although 
it was somewhat greater in the Southeast than in the 
Southwest, we regarded this as a ct)nl\rmation of our 
earlier findings. 

Another earlier finding was that although the as.soeia- 
tion of ethnicity with achievement level varied by region 
(for instance, it was higher in the South than in the 
North), virtually all group ditlereiices of this type could 
be accounted for l)y ditferences iii the students' social back- 
ground condition^. We also noted that much more of the 
ditference among students in their achievement level could 
be explained by factors that were not part of racial-ethnic 
group membership than by factors that were. We obtained 
similar results for the regions stiiduMl here. The initial 
association of ethnicity w ith achievement level was great- 
est in the Southeast and smallest in the Ncu'theast, How- 
ever, after all the social background factors a\ailable to us 
had been allowed for. these perc(5iitag(»s dropped to near 
zero.-' It follow.s that here. too. virtually all the dilFerences 
in achievement at the regional le\ el can be explained by 
regional diUVreiu es m social conditKHis, iitiwever. a sub- 
.'^tanlial and u.sually larger portion of the corresponding 
differences at the student level was independent of the stu- 
dents* racial-ethinc group meml»ershiiK 

Next, in the last investigation that grew dmn^tly out of 
our earlier work, we treated both achievement and moti- 
vation as the possible joint })roduct of home background 
and school influences. In order to do thi^. we generalized 
our commonality model to the multiv.iriate case. We found 
that the percentage rd* achievement and motivation that 
could be uniciuely associated with the school factcn's was 
much greater than we had observed in our lu evious analy- 
ses.-- For s(nne regions, the I'ole of the school factors came 
to ecpial or exceed that of the home background factors. 
This was ])artirularly evident in the Southeast. Although 
we could not disentangle the role of the teaching staff and 
other school variables from that of the student body vari- 

^0 V\\r K-laliMK to the n<'hu'\»M^if at and nintuation of tlio student 
lm<l\ a.s a \\hoU\ ainl liv<' to \arniu> att!il>utr- of tho toachinj? staff. 

21 Tlio lar^<>.st !H'ni;u!irl<M-.s, tlnt-r in S(.utli\\ <'st, were only 
iihoiit prr('<»nt. 

those. sMlli cnlv .'\rhH'V(Miieni as \ho <l(!p(Male!it variable, 
\nd with the niotivalinaal variables a.s an aspect of Family Back- 



ables, we were imi)resse(l by the fail that a iiioiv compre- 
hensive sot of student oulronie measures yielded a larger 
role for the latter. 

6.5.2. New Type of Analysis 

We also performed ^e\eral typ(»•^ ot* aiialysi> not founil 
in our earlier work. Here. too. wv wow ((wicn ikm! with 
ditference.s i)y rejjion. We hr.st a.stertained the extent to 
which dilferences anions indi\i(lual student^ could l)e as- 
sociated with their niemi>ershi]) in one of our seven re- 
gional jjfroups. We found that these re<:innal difference^ 
were never hirj^e.-* We m^ivd that tlu»se results miKht differ 
for some of the ethnic jrroups M»parat(»ly, that is. \vlu»n all 
students were not. as here, conihineil m the >anie analytic 
framework. We noted, too, that the rank orders of tjie 
regional means on achievement and the .six f<muly l)ack- 
jjround measures weie fairly con.sistent across j^rade lev- 
els, and that the two soutliei*n region > ranked low if not 
lowe.st cm mo>t of the variablo. (heatur variation l)y 
grade, however, was noted for the rcjjion.s that ranked 
hij^h across these same \anai)les. 

Since three principal comi^onent^ were required to ac- 
count for the intercorrelation.s of these rejjional rank>, 
they were clearly not rompletely interdependent. A mean- 
ingful mterpretation could i)e gi\ en to these rotated com- 
ponents. They were hiheled: **Keneral wel!-l)einjr"; ('0 
"belief in education and intent to affect one's future 
throuj^h it**; (r) "uumediate lonceins with .schooling." 
The first of the^e was ti»e most powerful m terms of va- 
riance accounted for. 

Finally, we examined the i-()lcs of th«* ditfen^nt s<*ts of 
variai)les at the individual and rejjional le\t*ls. In statis- 
tical terms, what we did was to compute a connnorialitv 
analysis using the >ame set.s of vari;il)l(*s m three different 
ways: (r/) with the indivuluai students a.s the unit of .study 

**Th'*\ urn' .ilxiMt ■» jn'UTfit ft>r lintli \(-liit'\ ciiirnt ;ui'l Uanal- 



(the "Total" analy.sis): {}>) with the regional means as the 
unit of .study (the •'Among" analysis); (c) with the indi- 
vidual student.s as the unit of analysis after the regional 
means had been subtracted from their .scores (the **With- 
in" anal\Ms). The results of tlie.se analyses showed, forthe 
most part, that the role played in Achievement l)y the sets 
of v.iriables under consideration was hij^hly .similar for 
the two kinds of iiuluuluai analy.ses ("Total" and "With- 
in") l)Ut (pMte dilleiH»nt for the I'egional analy>i.s. For 
example: 

1. The role.s of Socio-Econoniic Status and Family 
Structure were more highly confounded at the re- 
gional than at the individual level. For all levels, 
how^ever, tfie former played a greater role in 
Achievement tlum the latter. 

2. In the case of Home Background and Family Pro- 
cess, when analyzed at the individual lev'el, the 
common portion exceeded both unique portions, 
and the uni(iue portion for Fanuly Process ex- 
ceeded thai of Home Hackground. But at the 
regional level, the roles of the.se two sets were alt- 
most completely intertwined, 

:]. Family Background played a greater role than 
School at the individual level i)ut was completely 
confounded with it at the regional level. 

I. At the individual level, we needed the full range 
of social background faettn's (.some HI in all) to 
completely account f(u- ethnic group differences in 
Achievement. In contrast, at tfic regional level we 
needed i)nly Socio-Kconcmnc Status and Family 
Structure, which were l)oth home background fac- 
tors. 

When Achiewment and iMotiNation (MTVTN) 
were taken together as a set of dependent vari- 
ables, the role> of the home background and school 
factors were (piite similar at the individual level, 
l)Ut were completely c(»nfounded at the regional 
h^vel. 
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HOW FAMILY AND SCHOOL INFLUENCE ACHIEVEMENT IN DIFFERENT 
REGIONS— II. BY ETHNIC GROUP 



As we saw in the previous chapter, it is not too difficult 
to uncover regional diflferences in the relationship of 
achievement with family background and school. Inter- 
preting these differences, however, is another matter; 
both the nature of our data and the limitations of present 
knowledge compel our efforts in that direction to be 
extremely modest. In this chapter, then, we attempt to 
make a series of distinctions that, though not in them- 
selves interpretive, are at least more finely tuned than any 
offered in our earlier studies. Such distinctions, we hope, 
may also serve as material for interpretation in the more 
intensive studies that .should be undertaken at the regional 
and local level. 

Our strategy here was to conduct analyses for an ethnic 
group only when census data indicated that a sufTicient 
number of its members could be expected within a given 
region. Of course, there also had to be a sufficient number 
of students in our sample who identified themselves as 
belonging to it. The complete set of analy.ses will be found 
in appendix B; for this chapter, we snmmarixed them by 
averaging the results across grade levels. This had the 
effect of eliminating certain grade-level trend.^ that did 
not always lend themselves to interpretation. Consider, 
for example, the following reasons why different grades 
might show different results on the same index: (a) this 
index, like many of the others, is more comprehensively 
measured at the ninth and twelfth than at the lower 
grades; (/>) the dropout rate becomes higher with the 
higher grade levels, but more so for some regions and 
ethnic groups than others; (r) children at the lower 
grade levels are more apt to make mi.stakes when they 
report that they belong to tliis or that ethnic group; 
(d) the samples of schools are small for many of the 
ethnic groups at the highiM* grade levels; (r) the samples 
of students are small in somv of the regions. Because of 



these and similar considerations, we relied for the most 
part on tlie grade-level a\'erages, Hcm ever, when we felt 
undue reliance on the average would be misleading, we 
said so. In order to have a basis for comparison with 
chapter 6, we continued to make what in that chapter we 
called 'Totar' analyses.^ The variable denoting **Ethnic. 
ity*' was not included in these analyses, the results of 
which were averaged across grades. Our procedure for 
computmg such averages was as follows. For the percent- 
ages, we took a smiple average of the grade levels in ques- 
tion and rounded it to the nearest whole number. For the 
commonality analyses, we took a simple average of each 
unique portion and then, to obtain the common portion, 
added up the two uni(iuo portions and subtracted them 
from 100. 

7.1 FAMILY BACKGROUND. SCHOOL, AND REGION 

Our first question could just as well have been asked 
at the beginning of chapter 5 (or appendix R). It is: 
What percentage of variation in Achievement is ac- 
counted for by Family Background and School combined? 

In order to avoid capitalizing too much on the prop- 
erties of small samples, we used only one of the 10 school 
factors: the student body's achievement level. It will be 
seen from table 7,1 that, in almost every region, the 
"Total" percentages exceed those of the separate groups. 
The only exception is the Southwest, where the percent- 
age for Indian Americai>s is slightly higher than the one 
for *Total." These larger values for ^Total" are the result 
of introducing the differences among the separate el "inic 
groups into the analysis. Within each region, whites have 
more of the variance in their Achievement accounted for 

> That Is, an.ilyses prrfonnrd iji ttTius of all individual students 
together. 



Table7.1.— A\eraRe PtTCentajje «f Total Variation in Achievement Accounted for by Family Hack^ound and School, 

by Kfi^ion and Ethnic Group 
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by family background and school factors than do Negroes. 
This also tends to be so for about half the other groups 
shown in the table. For example, the percentage for 
whites exceeds that for Puerto Uicans in the Mid-Atlantic, 
equals or exceeds those for Mexican-, Oriental- and Indian 
Americans in the Far West, but is exceeded by those for 
Oriental-Americans in the Mid-Atlantic and for Mt^xi^-an- 
and Indian Americans in the Southwest.^^It would ha\e 
been nice if these results had supported some kind of 
easily made generalization about the explanatory power 
of these variables. Unfortunately, there is nothing about 
these* groups and their regions that bears any obvious 
relationship to the fluctuating values for them m table 7,1, 
Our next question, which is identical with question 1 
in the previous chapter, was: 



1. What is the magnitude of the role played in ACHV 
by FSS before and after allowance has been made 
forSES? 

The results w^ll be found in table 7.2, It is clear from 
the high values in the **Common" column for the first set 
of **Totar' analyses that the role of Family Structure and 
Stability (FSS) is mostly confounded with that of Socio- 
Economic Status (SES), Meanwhile, the pen-outage of 
Achievement in these analyses that can be uniquely 
associated with FSS is very small, in contrast to the per- 
centage that can be uniquely associated with SES, which 
is quite large. Despite some variations, this is true of 
every region, for whites as well as Negroes, In most 
regions, however, the role of SES for these two groups 



Table 7.2.— -A\erage Percentage of Common Variation in Achievement Explained by Family BackRround and School, 
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•The percenuire of t<.Ul variation accnunU^i f<.r rrspectisely by SES and KSS can b« found in iippcndix U. 
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tends to be larger and that of the common portion smaller 
than for the *'Tolar* ^n-oup. For all the remaining'' groups, 
the unique role for KSS lai^'-er and that of SKIS tends 
to be anialler. 

When these values are examined hy ^n'ade. as they are 
in appendix P., the nio>t noteworthy trend that emer^^es 
is for the role of FSS to deelme at the hi^^her ^n ade le\els, 
usually in a proKi'es^i\e manner, liut e\en t}u> was more 
often the case for whiles and Ne^n-oes than for the other 
groups. For whites and Netrroe^, then, the independent 
role of Family Structure and Stability in Achievement- 
independent, that is, of Soi Mj-Kconomic Status— is rela- 
tively small. On the other hand, the independent role of 
Socio-Ecoiiomic Status is lar^'-e for almo>t all ^M'oups, 
althoujrh ^n-eater for whites and Xe^n-oes than for the 
others. Further, the percentages here exhibit no clear- 
cut regional trend. 

Our next ciuestion was: 

2, When HH and PIU S are analyzed to^r^^iuT, what 
IS the magnitude of their respecti\e roles in 
ACHV? 

The results, averaged across ^rnules. are ^n\en in the 
portion of table 1:2 headed "Family Tiackj^round Fac- 
tors," For the 'Total" Kroup, the unique role of B'aniily 
Process (PRCS) exceed.s that of lb)mo P»ack^n'ound l)y at 
least two to one except in the Southea.st, where their roles 
are more nearly eciual. Their common percentage tiuite 
substantial; on occasion, it almost etiuals or actually ex- 
ceeds that of the sum of their uniciiie portions. This same 
trend, in a somewhat more pronoumed form, also occurs 
for the whites, Xfj^rroes, Me\ican-Ainericans, Oriental- 
American-* and l'ut»rto liuan.N in e.u h region, .iiid for 
Indian Americans in the Far W'est.^ The most consistent 

- r<ir --fUiir ira^nji, ti'r oupn-itr ua-> tnir of Irnliniw iti tlu- 



trend by grade level, especially for "Total,'' whites, and 
Negroes, was for the roje of PRCS to increa,se at the 
higher grade levels. As before, tabulations by grade are 
given in appendix R, The dominant trend, however, is 
clearly for the uni(|ue role of PRCS to exceed that of HB, 
but for these two sets to have an appreciable portion in 
coiiininii. W'c are inclined to regard this portion as reflect- 
ing the motivational and attitudinal correlates of ela,ss 
membership; certainly, it would be more likely to belong 
somewhere in the area covered by our home background 
variables. Hut, as we said at the beginning of this chap- 
ter, there is no easy interpretation to be made of the 
regional differences unco\ered by these analyses. 

Nevertheless, there are in>;tances m which jt is po.s,sible 
to generalize about the of interpretation made pos- 
sible by these data, A caM' in point is that of school in- 
fluences. In our earlier studies, we established that stu- 
dents usually attend school with other students who are 
similar to them in family background and achievement. 
Table IM shows the extent to which this is true for each 
of our .seven regions (the percentages shown here have 
been averaged across grade levels). It will be seen that 
the values are greatest for Achievement and Socio- 
Econoniic Status, and lowest for Expectations for Excel- 
lence, Although some deviations do occur, the dominant 
trend is for tlie value.s to be greater for the *'Totar' group 
than for the separate ethnic group> and \\*v these ^Total" 
\alues to l)e grealot iii the Southeast. However, the South- 
east i^ not niarkedlv dillerent fr(»ni many of the other 
region.s wlien it i> examined o\er the entire range of ethnic 
groups. Again, the most r(»n>istent trend by grade level 
1^ for the value.s to decline at tlu» upper ^lades. \\'e are 
tlierefoiv inclined t(» (onclude thai this strrainmg of stu- 
dents into school> i^ nio.st strongly rellected m the values 
for "Total" gr(uii) of >tudeiit>. Tins etl'ect (if we may 
Use >U(ij causal language) i.s mo.st pronounced for Socio- 



Tablo 7,;V — \\ira)k'e PtTuntanre of Variation in lndi\idual Student Variable*; ,\ssot'iatt'd AVith the SihooLs Students Attend, 
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Economic Status and Acliiovenient, ospecially in the South- 
east. 

Our next question was: 

:l. When FK and SCH are analyzed together, what is 
the magnitude of their respective roles in A(*HV? 

It will he seen from the section of table 1:1 headed 
"Family Backjrround and School Factors** that the unuiue 
school percentages (averaged, like the other percentages, 
across grade levels) are greater for the "Total'* and mi- 
nority groups than for whites/ The most notable excep- 
tion to this is for Oriental-Americans in the Far West, for 
whom the school factors play a negligible role and the fam- 
ily background factors an exceptionally large one. School 
factors exhibit the greate.st unujue percentages and com- 
mon portions in the Southeast; for Negroes, this percent- 
age is quite substantial. We are inclined to relegate an 
unknown part of the common portion to Family Back- 
ground; the remaining portion more likely reflects the 
interplay of Family Ilackground and School on Achieve- 
ment. 

The most discernible trend by grade level was the way 
in which the unique role of the school factors declined at 
the higher grade levels for whites, but oscillated somewhat 
(depending on the region) for the remaining ethnic groups 
(see appendix B), In general, we are inclirted-tt^wnclude 
that the school factors have a greater role to i)lay in ac- 
counting for differences in minority group students* 
Achievement than in wh.ite students*.* This api>ears to he 
true both before and after the family back<iround factors 
have been taken into account. 

Our next question, not asked before, was: 

4. When ACHV and PIlCS are taken together as a 
dependent set. how large is the role played by IIB 
and sen? 

The percentages for these sets of variables, averaged 
across grade levels, are given in table 7.1. It will be re- 
called that Home Background consists of Socio-Economic 
Status together with Family Structure anfl Stability, and 
School of live studentM)ody and live teaching staff factors. 
The MR-squares were not averaged across grade levels, 

•"^ It .*-houl<! 1m* muUod that, m thus ^oruw of analy^os, wo u.^etl 
only niio school factor, viz. Stiulinit Holly's .Achirvoinont. 

4 Tlie major oxc<*plinn wa.s tlie (h-uMital-.Aiiieru-au k»*^>i^>P hi th<* 
Far \Ve.st. 



Table 7.1. — .A>er»Ke IVrccntaRe of Common Variation in Achieve- 
ment and Motivation Explained b\ Home Background and School, 
by Ethnic Group 
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since as of this writing we knew of no upper limit to the 
total varifcce that might he explained. However, it will 
be seen that, for every group except whites and Oriental- 
Americans, the unique percenta^^e for School exceeds that 
for Home Background by a factor of 1,3 to almost 2,0, 

By grade level, tlfe most consistent trend was that the 
unique percentage for School increased at the higher grade 
levels. Even this, however, did not always occur in a pro- 
gressive manner: at the twelfth grade, for example, the 
values for whites and Puerto Ricans tended to increase 
and those for Orientals and Indians to decrease (see ap- 
pendix B for these analyses). Similar analyses were con- 
ducted by region at the sixth grade, for which there was 
usually a sufficient number of schools. For the **Totar' and 
white groups, the role of school factors exceeded that of 
home background factors only in the Great Lakes, Plains, 
and Southeast, For Negroes and Mexican-Americans, how- 
ever, the role of home background factors exceeded that 
of school factors only in the Far West, while for Indians 
and Oriental-Americans the role of the school factors was 
greater for both the regions studied. On the basis of these 
i-esults, we are inclined to believe that school factors play 
a greater role in the achievement and motivation of mi- 
nority group students than of whites. 

7,2, ACHIEVEMENT, ETHNICITY, AND REGION 

In this section we introduce a new set of analyses. They 
were not included in chapter 6 because they dealt with 
i^eparate ethnic groups not ethnicity in general. Nor did 
they belong to appendix B, because the analyses there deal 
with each ethnic group as a separate entity. We therefore 
decided to introduce them here. 

Two related questions led to these analyses: 

5. How lai^ge is the mean difference in ACHV be- 
tween whites and each of the selected ethnic groups 
in each region? 

G, How large is this difference after the relationship 
of ACHV with FB and SCH has been taken into 
account? 

We expressed these differences in terms of S units. The 
term iS is short for *'sigma,** which indicates that the 
means — in this case, the mean achievement of each ethnic 
group — are expressed in terms of their deviation from a 
mean. Here, we departed from our earlier practice and took 
the difference between the mean ACHV for whites and 
that for each of the other ethnic groups. By dividing this 
difference by the standard deviation of ACHV for all stu- 
dents, we obtained the .S uni*s referred to. For example, 
in the Northeast we took tht mean ACHV for whites, sub- 
tracted it from the mean ACHV for Negroes, and divided 
the difference by the standard deviation of- ACHV for all 
students in the Northeast, 

For ([uestion (i, we obtained an estmiated mean achieve- 
ment score A\ for each ethnic group in each region, using 
the regression equations developed as a byproduct of the 
analyses in. chapter (>, We then subtracted it from the ob- 
served achievement score. A, thus producing an adjusted 
mean score that, as previously explained, we expressed in 



terms of the standard deviation of the observed scores. 
The rejrression equations used in each case were those for 
the '-Totar' group in tliat rt'^non,' 

The values in table 7,.*) are X units, They were eom|)Uted 
for the foUowinjr adjustment conditions: 

yon^*,— This denotes tliat no backjrround conditions 
have been allowed for. 

"/'—This denotciS} tliat allowance ha< Uvvn made for 
the relationship of Achievement with Socio-Economic 
Status and Family Structure and Stability, the two vari- 
ables that make up Home Hackjrround, 

FB, — This denotes that allowance has been made for the 
relationship of Achievement with Family Hackjrround, 
which consists of Home liack^rround tojrether with the 
four motivational variables that make up the set we called 
Family Process, 

FB,SCH.— This denotes that allowance has been made 
for the relationship of Achievement not only with Family 
Background Init with the set of H^school background fac- 
tors that we called School. 

Most of the S units in table 7') are negative because wo 
subtracted the white group's mean from those of the other 
groups.- The main exception is the Oriental-American 
group, whose mean was, on occa.sion, greater than the 
whites*. Such exceptions are denoted in the table by a 
lus sign. Since these analyses have not been presented 
l\efore, we have included the results by grade level as well 
ai^ their averages. 

^ ThtMMiiiputatiotial r:iti<mait* uu^: 

() ir 
.s* 

Wh^re 

O " *ho other ethnic uump's inran a( hii'^ f^miMit sroro 

.V - t}\o >t:liHlanl dovratioii f.f all tin* stmhMit.s* arhio\cinent srores 

and oarh (if thf^- thn**- valiu-s is (mm a partinilar ro^ion 

.'\ft('\r th«' HH'aiis \ku\ hvrw :u]]\\^\iu\ for the »N'latinn-hip KH and 
sen with .ACHV. til*' nmiputati'nial latuMiah' ua^ 

Wiere the suhsrnpt I <lenf>t»v tlnw^Z/^/ ^/(nu'ati achi»'\t-in»'iit M-oro 
for oarh Vroup. and th.' a<l jti-t nunt is ha-r^l on that niiion's total 
rojfre.ssioa tMjuatioii. 

« Based on the full ininiher uf vtudrnts who nlenttfuMl themsrKrs 
as helon^rmj? to one of the ♦•thnic groups (.sre appendix R). 

\ 

Table 7.5. — Kthnir (iroup Diflferences in Arhie>ement by r;rade 



The S units, then, express the magnitude of the mean 
difference in Achievement between the whites and what- 
ever group they are being compared with, It will be seen 
immediately that, before any background conditions have 
been allowed for, these values are lar^^cst for Puerto 
Ricans and Negroes, and smallest for Oriental-Americans, 
Indian Americans fall somewhere in between, while Mexi- 
can-Americans are closer to Puerto Ricans and Negroes. 
Some grade-level trends are in evidence, but they must be 
treated with caution. Although exact figures are not avail- 
able, it is known that the dropout rates are very high for 
many of the minority groups, and certainly much higher 
than for the whites. For Indian and Mexican-American 
students, these rates are said to be high even at the twelfth 
grade. In consecjuence, we should not make inferences of 
the type that some groups are '^getting better than oth- 
ers," or are '^getting closer to the whites" at one grade 
when conipai'ed with another. Pvather, we should recog- 
nize that the groups differ at the ditfereat grade levels. At 
the higher grade levels, it is in general likely that the 
>;roUp will be a more select one. in terms of all the charac- 
teristics that make for ,school attendance, than at the lower 
grade levels. And this, because of, varying background 
conditions, applies more strongly to some groups than to 
others. Both considerations, then, should weigh rather 
heavily in the interpretation (»f such results as the ten- 
dency of the S units to decline by roughly one-tenth of a 
unit i)er grade as the grade levels get higher. Similarly, 
there is no easy intei'pretation of the fact that Negroes, 
for whom there is a slight increase at the twelfth grade, 
are an exception to the trend. 

In any case, it is remarkable how much the ^' umts de- 
cline for the "Fn,S(*ir' aduistment condition. KxcOpt for 
Negroes and Oriental-Americans, this condition reduces 
the units to from one-third to one-fourth their original 
value. The values for the Oriental-American group even 
surpass the whites'. In short, once the ''KI5, 8(^11" adjust- 
ment has been made, the different grade-level values be- 
come remarkably homogeneous for any single group. 

Table 7,0) i)resents analyses of the same type for selected 
ethnic group,s in each region. Here we imnl to remind our- 
selves that, in the Northeast, there are comi)aratively few 
Negro students at the twelfth grade, and that, in the Mid- 

Le>el. Bofore and *,fter ,\djuHtment for Social lUckKround • 



Adjustment Conditions^ 



ethnic Group' Diffftr»nct 

Indian American ... . 
versus 

White 

Mexican Amencan ... . 

versus 

White ' 

Puerto Rican 

versus 

White 



Grade 
Level 


None 


HB 


FB 


FB.SCH 


Ethnic Group Difference 


Grade 
Level 


None 


HB 


FB 


FB.SCH 


12 


6 


3 


.2 


1 




... 12 


i;3 


.8 


.8 


.2 


9 


.8 


3 


.3 


2 


versus 


9 


1.1 


,6 


,6 


,1 


6 


.9 


.4 


.4 


.2 


White 


6 


1.1 


7 


5 


,1 


Average 


.8 


.3 


3 


2 




Average 




7 


,6 


,1 


12 


9 


5 


.4 


.2 


Oriental-American 




.2 


0 


,2 


0 


9 


9 


.5 


.4 


.3 


versus 


9 


.2 


0 


0 


-f,l 


6 


1.1 


6 


.6 


.3 


White 


6 


.4 


.1 


1 




Average 


1 0 


.5 


.5 


.3 




Average 


.3 


,0 


.1 


-f .1 


12 


1 1 


.6 


.5 


3 










9 


1,2 


.6 


.5 


.3 














6 


1.4 


.8 


.7 


.4 














Average 


1 2 


7 


.6 


3 















•AM •ntriM «re nev^tive unlews othiMv^i^e iruhcatttl 

FRir 



Atlantic, the same true of Orieiilal-Aniericaiis al tlie 
sixth and twelfth Ki'a^l*'^. In order to reduce tlie iiumber 
of comparisons, whieli would liave been very considerable; 
we eliminated the "1115" and *'Fir* adjuMment conditions. 

For Negroes, cimiparison with the \\lnle> produces S 
units that tend to be sli^dilly smaller in the Northeast 
and Mid-Atlantic than in the other rcuion>. However, the 
regional trends are not consistent acros> jjrado level>. 
Here, the unit^ increase at the higher levels in the South- 
east and Southwest, decline in the Northeast and Great 
Lakes, oscillate in the Plains, and .stay roughly the same 
in the Mid-Athmtic and Far We^t. After adjustments have 
been made for the relationship of A(MIV with Vl\ and 
SCH, it will be seen that the units decline, on the averajre, 
least in the Northeast and most in the Southeast, 

Turning now to the Puerto Ricans, we can note that 
they tend, on the averayfe, to be the farthest behind of any 
regional jrroup. in addition, there seems to be no consistent 
trend by grade level. After adjustment for FB and SCH, 
the S units were reduced by a factor of about 6. 

For Oriental-Americans, there are some distuict re- 
gional differences. In the Mid-Atlantic they are about 0.8 
of a unit below the whites— a distance that is reduced by 
some 30 to aO percent after adowance has been made for 
FB and SCH. The trends by jjrade level are not consistent: 
the units are smaller at the lower than at the higher levels 
both before and after adjustment. In the Far West how- 
ever, the values for Oriental-Americans are nearly as large 
as the ones for whites and. after FP» and SCII have been 
allowed for. come to exceed it by about 0.2 of a unit. 
Hence, the performance of student>i who uU'iitify them- 
selves as Oriental-Amenrans is very different, relative to 
that of whites, in the Far West .i,s compared to the Mid- 
Atlantic. 

The performance of It>dian American.s also differs some- 



/ 

what by ve^iUm, In the Far West, the values for Indians 
are about 0,8 of a unit below those for whites, but 0.6 of a 
unit ill tlio Southwest, After allowance has been made for 
FP.and SCH, the vaUtos are reduced b/ a factor of about 
I in the Far Wot and (> in the Southwest. The progres- 
sively lower values for the upi)er jrrade levels may, as we 
already .sujjgested, reflect the high Indian dropout rate, 

Sinularly, the \alue^ for Mexiian-.Anie! ican students, 
as measured in terms of S uiut^, tend to bo >;lightly farther 
behind the whites' values in tlv/' Far West than in the 
Southwest, After adju>tment, h/wever, tluMUUt^^ are more 
nearly equal, as can be seen f/'om the .smaller dillerences 
in the ''Fl», SCH" columns, / 

To sum up: it is clear froj^'i the^e analyse>; that most, if 
not a'll, the ditlerenies betyveen tlie whites and the other 
ethnic groups in each reg/on can be accounted for by va- 
rious social background factors. There is however, another 
way of looking at such regional variations, and that is to 
see how the members of each ethnic group differ among 
tliem.selves. For example, we may observe that whites in 
the Northeast have a higher averajje addevement level 
than whites in the Southeast, How large is this type of 
rej?ional Tlitference, relative to the total differences among 
white students? To this subject we now turn, 

7,3, FAMILY BACKGROUND, SCHOOL, AND REGION 

Our first (luestion heie i.s: 

7, What percentage of variation in individual stu- : 
dents' Fr» .md ACIIV can be associated with their 
regional location? 

II will be >een from table 7,7 that these percentages 
(averajiod hei e acro.ss j?rades) are ne\ er large. The larg- 
est ones in most cases, are for ,Aclnevenieiit, Socio-B^co- 
nomic Status, aiul Family Structure ami Stability, and 



Table 7.6.-~SeUcttd Kthnic (Jroup Differencts in Achievement hy ReRion and (Irmlv Uvt l Before and AfliaAdJustment 

for Suelil BackRround ( onditionB • 



Ethnic Group 
Difftrtnct 



Gradt 



Negro 

versus 
White 

Puerto RK.an 

versus 

White 

Orjental-Amencan 

versus 

White 

Indian Annencan 
versus 

"WKite - — — 

Mexican-American 

versus 

White 



12 
9 
6 

Average 
12 
9 
o 

Average 
12 
9 
6 

Average 
, . 12 
9 
• 6 
Average 
12 
9 
6 

Average 



Northeast 



9 
1 I 
1.1 
1 0 



5 
4 
4 
4 



M|id*AtUntic 

\ 



1 1 
1 0 
1 0 
1 0 
1.4 
1.2 
1.3 
1.3 
1.1 
.6 
1 



Great Lak«s 



Plains 



Far West 



Southwest 



Southeast 



^« Ay entries are nnf»tive unlm^ otherwitv indtcatwl. 
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T«bl« 7,7,—AveraKe PercentiRe of Viriition in Individual Student Variables Antociated With Regional Location. 

by Ethnic Group 
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ethnic Group 



M 



3 
1 3 
0 
0 
0 
.7 
.0 
.3 



1 3 
2.7 
1 3 
3 
7 

23 
.7 
1.^ 



.7 
5 3 

1 3 
7 

30 
23 
53 

2 7 



Averafe 



1.9 
19 
5 
6 
1 0 
1.0 
3.1 



the^ smallest ones for the four motivational and attitu- 
dinal variables. For the ethnic groups, the percentages 
are largest, on the average, for Oriental-Americans, the 
"Totar' group. Negroes, and Indian Americans, and small- 
est for Mexican-Americans and whites. The trends by 
grade level vary considerably. For whites, there is virtu- 
ally no increase or decrease over the grades, whereas for 
the *Totar* group, Negroes, and Oriental-Americans, the 
percentages for Achievement and Socio-Kconomic Status 
go up as the grades get higher. For Orient:il-Americj\ns. 
the same is true of Kducational Plans and Family Struc- 
ture and Stability. For Indian and Mexican-Americans, 
the percentages usually increase at the ninth grade and 
then decrease again. 

Although the.se associations with region were Tiever 
\'ery strong, we decided to ask: 

8. Which regions rank high and which low on those 
variables, for the different ethnic groups? 

As will be seen in appendix B. where the.se analy.ses are 
presented, the only two groups for which we had values 
on each variable in each region were whites and Negroes; 
for the remaining groups, we had only two such values, 
and were therefore unable to conduct as many analy.ses 
for them — a problem already encountered in section 6.4.. 
above, where for the same reason we were forced to con- 
centrate on the 'Total" group. Here, by intercorrelating 
the regional ranks of whites and Negroes on these vari- 
ables, we \vere able to isolate a number of subgroups in 
each region. For whites, there were the following three: 

1. ^'General irvU-hriHtj/' Ilere the Plains ranked 
highest and th^ Southeast lowest. 

2. '^Immnlintv concvnin with schoolhni** Here the 
Plains again ranked highest and the Southwest 
lowest, 

3. '*Bdivf in ('(hfrafi'ni and intnif (n afjrrt 0Hf'*s 
futtne lot in 'ifr fhyoiujh it:* Ilere the Mid-Atlantic 
ranked highest and the §r)Uthwest lowest. 

For Negroes, w*e di.scovered four rather different sub- 
groups — different, boiause the variables were combined 
differently from the whites' : 

1, **Achievem('nf—iiiHcificr Here the Northeast 
ranked highest and the Southeast lowest. 

2. "^Affective UfU-heiuo:* Here the Plains ranked 
highest and the Far West lowest; 



3. ''Economic icell-bviiHj, with infant to affect one's 
future lot through vduvatiou:' Here the Plains 
raJiked highest and the Southeast lowe.st. 

4. ''Intact family situation and its corrc/flfr.v/* Here 
the Plains ranked highe.st and the Southwest low- 
est. 

The other ethnic groups, as explained, have to be dealt 
with raiher more briefly. Mexican-Americans in the 
Southwest ranked higher oh Family Structure and Study 
Habits than Mexican-Americans in the Far West, whereas 
the reverse was true for Socio-Kcononiic Status. Indian 
Americans in the Far West ranked higiier on both Socio- 
Economic Status and AchievemeTvl than they did else- 
where, but the ones in the Southwej^t, ranked highest on 
the remaining variai)les. Oriental-American .students in 
the Far West ranked consi.stently higher on each of the 
variables than did their counterparts iiv the Mid-Atlantic. 
It is clear, then, that no region can be ranked higher than 
j^other in any ab.solute sense; it all depends on the ethnic 
group and varial)le under consideration. 

It remains for us to ask : What is the magnitude of the 
role played in ACIIV by FH and SCH at the individual 
compared with the regional level? 

As in section 6.4.1. we used two kinds of individual 
analysis ( 'Total** and Within* ) and one kind of regional 
analysis ("Among"). Tai)le 7.8 shows the results, aver- 
aged across grade levels, for the only three groups for 
whom such analy.ses were statistically feasible, viz, 
**Total.*' whites and Negroes. Let us first examine the 
**R-square'* columns, which indicate the respective roles 
of Socio-Economic Status (SES) and Family Structure 
and Stability (FSS) at each level. At the individual level 
(the 'Total'* and '*Within" values), the range i,s from 27 
to 13 percent of A(HV explained, the former for the 
*Totar* group and the latter for Negroes. Ilowever, at 
the regional level (**Among' ), from 87 to 100 percent of 
the variation in WllV is explained by the.se two vari- 
ables. 

The relative roles of SES and FSS, when examined at 
these levels of analysis, resemble eaeh other more when 
whites are compared with Negroes than when either is 
compared with the *Total*' group. For the last-named 
group at the regional level, the largest role belongs to the 
common portion, and to SES at the individual level. For 
whites and Negroes, however, SES has the largest role at 
both levels. For ail three groups, then, Sorio-Econoniic 



Table 7.S.-toA\tTaKe IVrcentauf of Variatli^p in Aihlt^ vmvnt Kxptaint'd by Family HackKrouncI and School for "Total," 

-Anions;' and "Within" UeRion Analyses, by Ethnic Group 
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HB 
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49 


30 


35 


11 


42 


47 


24 


22 


33 


45 
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37 
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34 
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41 
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26 
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33 
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Among 
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RSQ 
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Unique 
FB 
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RSQ 

(FB.SCH) 
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FB 


Common 
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(FB.SCH) 
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44 
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72 


16 


12 
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28 
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10 


36 
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Status can he used to account tor Mrtually all the rt'KK^nal 
difference.^ in Aclue\cni(Mil. Only for the '•Ti^tal" K^Jiip 
is it possible to use Family Structure and Stability tor the 
same purpose." Some \ariations in these results can he 
noted for the specific grades, but they do not affect the 
general natiire of these conclusions. 

— TurniuK now to the '^Family IlackKround" st'ction of 
table 7,8. we tind that the R-s(iuare>;. which me::suve the 
relative roles of Home nack^nHind and Family Process, 
ranire from 24 percent at the in(li\ulual level to 100 per- 
cent at the regional le\el. For the "Total" and "^^'ithin" 
analyses, the highest \alue is :^«S piMcent (the "Total" 
group) and the lowest 21 percent (Xe^nx^s). For the 
*'Amonir" analysis, ho\\evor» all \ariance in Achievement 
can be accounted for by the two sots of \ariables. 

The percentage \alues for the two sets sIkuv that, at 
the individual level, the iini'iue role of IMICS exceeds that 
of HB. This effect is .somewhat more marked U)V whites 
and Negroes than for the "Totar* group, and for the 
^'Within* than for the "Total" level. At the "Among" 
level, however, most of the \ariation in Achievement can 
be accounted for nearly as well by either the HR or the 
PRCS set. since their roles are so extensively confounded. 
The results bv grade level are consistent With this con- 
elusion. ^ 

Finally, the **F\imily P^ackgnnind and School" section 
of table 7.8 Hho\rs'that, at the. t\v(» ir. Mvidual levels, the 
percentage of variation in Ac))ie\enient that can be ac- 
counted for by these two sets of \ariables ranges from ^iy 
percent (for Negroes) io percent (for the "Total" 
group). At the regio!ial level, however, they account for 

• 100 percent. Almost as impressi\e is the regularity with 
vhich the role of FB exceeds that of SCII. though it does 

7 For tlio ^^Totnl" prroui). SKS .•ct'ouiits for 1m; poi-cont, or 70 f- 20, 
fommoh vananro ami KSS fur 71, or 70 1, percent. 
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so UKKt for whites at the indi\ idual level. At the regional, 
level, the roles of these two .sets almost coni])letely over- 
lap. Again, the results by grade le\el follow the same 
pattern, . 

7.4. SUMMARY 

In this chapter we conducted analy,ses for separate 
ethnic gi'oup> in se\<'n rt»^ion>.^ (Irou^K^ weiv included in 
an analysis only if they were adeijuii'tely represented both 
in the census data and in our ,sample for the region being 
studied. We were able to obtain resuUs for whites and 
Negroes in all seven regions, for Mexican-Americans and 
Indian Americans in the Southwest and Far West, for 
Oriental-Americans in the Mid-Atlantic and Far West, 
and for Puerto Ricans in the Mid-Atlantic, In this chap- 
ter, the results from the individual grade levels, given in 
appendix B, were summarized by averaging across them. 
For the most part, only grades U, 9, and 12 were used. 

We first examined the role of Family Structure and Sta- 
bility in Achievement, before and after allowance had 
been made for Socio-Fcononiic Status, ^^'e found that, for 
Negroes and whites in all regions, it had hardly a?iy role 
that was independent of Socio-Kconomic Status, and not 
much more for the remaining ethnic groups. On the other 
hand, Socio-Kconomic Status evidently i)layed a large role 
in the Achievement of all groups, especially whites and 
Negroes. There did not seem ty be any clear regional trend 
in tluve results. 

We then e.xamined the role played in Achievement by 
Home r>ackgr(iund and Family Process, when analyzed 
together. We found that, for almost all the ethnic-regional 
groups, the motivational variables represented by Family 

^ 'I'h»» ^♦'ven r('^n<»n^,\vi»rc: Northeast; Mi(l-.\tlantir ; Great Lake.s; 
Plains; Kar West; Southweht ami Southeast. 



Procoss played a greater role than the soeioeeonomie fac* 
tors represented by Home Ilackground. hut that tht^ e was 
substantial overlap hot\V(»en them. There were some re- 
gional trends, but they defied interpretation. 

We went on to perform >miilar analyses for our sets of 
family background and school factors. In our eai-lier 
works, we had found that ahhou^h the role of Family 
Background exceeded that of School, wo had found indi- 
vidual differences in Achievement among miiioi ity gi'oup 
members showed a greater association with school factors, 
both before and after allowance for family hnckgrourd' 
factors, than they did among whites. Moreover, this efl^ct 
seemed to be more pronounced m the South than in the 
Noith. Here, with a greater number of legiona! group- 
ings, we found much the same rcsult.s as l)efoie. The o.no 
major exception was the Oi ientahAmerican f^roup in the 
Far West, for whom School played a v(»ry ',mall role and 
Family H.ickground a \ery large one. 

We had (observed in cha])ter (i that, for nil students com- 
bined, the role of school factors was much groater than 
that of home background factor^ when the dependent Va- 
riable included Familv Process than when it wa.s contined 
to Achievement. Here, we found that the same was ti'ue 
of each minoritv group treated <('Mai'ately, although less 
so of OrientahAmericans than of the others. For whites, 
however, the role of home hackgi'ound factors excwlod 
that of school factors. Thcso results tench^d to prevail f(»r 
a majority of the regions, altluuigli it should he borne in 
mind that our analyses were conducted only for the sixth 
grade. 

Our concluding scries of (iuo>tioiis fotUscd on Familv 
Background, a set of variai)h's that consisted of FamiK 
Process combined with Hoiiic Markground. and on School, 
a set of in scliool-ivlatetl \ai lahlos. Wo began by compar- 
ing the ddforenco in average Achie\einent hetweon whites 
and .selected oIIhm' ethnu groups in each region, both ho- 
ftnvj.LmJ after tin* roiat i. ^n^h ip of Fanulv r>.i( kground and 
School factors Within tliat w^^um had been allowed for. 



We found tl.al, in almost all the regions, minority group 
students weie, on the avt-rage, about one full .standard 
deviation helow the whites m jAchie\ anient. This differ- 
ence, liowever, was greatly ifnluced or even eradicated 
after Funilv Background and School factors had been 
taken i/ito account. The maioi* exception wa> the Oriental- 
American oi-oup in the Far West, which was very cIo.se to 
the white gr(uip initiall\ , and canu» to surpass it after this 
adjustment had Ijeen made. 

We then examined the role of regional location in 
Achievement and Family P>ac kgrouiid, aiid found that it 
was never lar^o. It was greatest foi- the Achievement, and 
for the iamily background factors of Socio-Fconomic Stat- 
us and Family Sti uctui e. ( )nental-Amei ican.s. Indians, 
and Negroe.s weiv the ones most atfected m these respects 
by their regional location, hut it could not be said in any 
alKsolute seiKse that one region wa> mow favorable to 
Achievement than another; it all depended on the ethnic 
group and variable under considoration. 

Finally, we compai'ed the roh of Family Background 
and School at the individual and regional levels. Only 
whites and Negroes appeared in enough numbers for 
enough regions to make such an analysis worthwhile. For 
both groups we found that. i\A all levels, most of the varia- 
tion in Achie\ement could be accounteci for I)y the simple 
N'ariable of Socio-Fconomic Statu>. and that very little in- 
dep* ident influence could he ascribed to Family Structure 
and Stability, At the regional level, moreover, the role of 
Family Pi'ocess was almost completely intertwined with 
that of H(»me Background, though it continued to appear 
as the more mHuenti.d of the two at the nuhvidual level. 
Similar statements could be niach* about the roles of Fdxn- 
ily liackgrouiul and School. Hence tlu* legional differences 
in Achievement were ne\er large and. for whites as for 
Negi-oes. could he accounted for m gre<it part if not in 
full by a large variety of background factor.s. both .singly 
and in combination. 
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Chapter 8 

HOW FAMILY AND SCHOOL INFLUENCE ACHIEVEMENT IN DIFFERENT 
REGIONS— ML BY METROPOLITAN AND NONMETROPOLITAN AREAS 



Differences between mner-nly and suburban scliools are 
often referred to as jf K^'oj-Taplucal loeat on were in itself 
a major determinant of educational (iiiality. A nionientV 
reflection will .show that, as lonjr as schools can be con- 
structed in an area, this is not or at least need not be the 
case. It may be, howe\er, that certain geoj?rai)hical distinc- 
tions, particularly that between inner cil\ and suburb, are 
useful indicators of social and economic differences that 
affect educational achievement independently of the ones 
dealt with so far m this report. 

Already in the Achievement Study, where all the States 
were distributed, m nuKst of the analyses, amon^ the two 
regional groups of North and South, we found that the 
distinction between metropolitan and- nonnielropohtan. as 
defined in terms of standard census tracts, did yield cer- 
tain variations in Achie\*ement and its correlates (May- 
eske et al., 1973a, chapters :i and J). Here, willi our seven 
regional groupings, we found that the distinction still had 
its uses. But they were not nearly as ^w^iit as those of the 
other variables, particularly the school ones. W'e reached 
this conclusion by means of the Name statistical technKpies 
that we used in the pre\ iou> two chai)ters. However, in 
order to apply them t(* such a lai^t' number of Ki'<>up-^. we 
had to devise a ,special analytic framework, which will 
have to be described before we ^o on to discuss th(» results, 

8.1. A SYSTEMATIC FRAMEWORK FOR ANALYZING 
GROUP DIFFERENCES 

Suppose we have a very larjre sample and want to deter- 
mine \vhether or not certain subj^roups m it are dilferent 
enough to keep separate. We decide to break it up and find 
out. But how? In the present case, we can chissif y students 
as "to whether they reside m one of the seven regions. 
Within each region, they can he further classified as to 
whether they reside in a metropolitan or a nonmetropolitan 
area, for these M groups, we may then ask: How power- 
ful an explanatory role do these 2 classifications play with 
regard to our set of dependent variables? In other words, 
do they add enough to the explanation of our dei)endent 
variables to make us want to keep tlie grou])s so])arate? 
Or shall w*e disregard them, thereby sacrificing some ex- 
planatory power in return for the increase in convenience 
that will result from working with fewer groups? It would 
be a relatively simple matter to conduct such analyses if 
all we were interested m were the grouit' means, and not 
the way in which one set of variablcN n^lates to another, 
that is, in regression analysis. lUit since we are, we need 
to ask the following (luostions: 



1. Wo//' much (ff thf nfmitum m ///( .sW of drpi ndent 
rarNif)h's cayi be it^ssornifrd h (fh 4<(rh of the slope 
factors'^ ^ There will i)e a slope factor for each 
classification, one for each of iheir possible inter- 
actions, as well as one for the grand .slope (i,e,, 
the slo))e of slopes). If we note that one or more 
f)f the classifications accounts for a substantial por- 
tion of tiie variance m the set of dependent vari- 
ables, then we need go no further, since we will 
want to Use each gr(>ui)'s own slope and intercept. 
However, if it looks as if the grand slope will do 
jUst as well, then we have to ask a second question: 

2, H(Hr nnirh <ff tin nfminn tn fhr srf (ff dcprndfut 
ntmfhhs ran hr (fssiK-mted tnth vnrh of the infer- 
rept factors^ By "each" we refer to the fact that 
each of our two classifications will have not only 
its own intercept factor but one for each of its 
possible interactions. If a substantial portion of the 
variance is associated with one or nu^re of the in- 
tercept f; ctors, then we may want to use the same 
slope but a different intercept for each of these 

^ classifications. If this is not the case, however, 
then we will decide to use a, common slope and a 
common intrecept for each of these classifications, 
This IS tantamount to ,<aying that we do not need 
these gnnip distinctions at all. 

The usual method of determining whether or not the 
groups are different is to ap|)ly a test of statistical sig- 
nificance. However, with large samples and sizable sub- 
groups, trivial differences can yield statistical significance. 
Con.sequently, we shall have to depend on a variance- 
accounted-for framework. This teclini(|ue involves exam- 
ining the percentage of variance in the set of dependent 
variables that is independently associated with each of 
these slope and intercept factors.* 

In order to show how the techni(iue work.s, let u,s pro- 
ceed with a specific example from one of our analy.ses. We 
shall examine the relationship of our Achievement com- 

J fn a rr^nN'ssMHi <M(iiati(»n of tlio ^tajidard form: 

Itn IS rcforred to as thr lufncfftf and the othor It valuo,^ as the 
s/o/>/ s' (more correctly, futrfial slopr^). 

Tlioro IS no far'tor for iho >?ranri intorccpt, sinro it is merely a 
constant for tin* ^jraiid slopo In othor words, ojily ono j^rand inter- 
cq)t IS nrc(h-d 

In our carlior frani<nv«)rk of unupu' and common variances, we 
oxanonfMi only tho variance nidcpcndontl.v Jis^ociatcd with each fac- 
tor. It 1.^ also ])ossit)lo to exaninio the hi^hcr-ordcr commonahties 
for those factors, althon^^h we have not done so here (for further 
detail-, sec' Ik'atuii, PJT.'^h), 



posite (ACH\') with our Sdcin-KriJiioniir Sl^ttiw (SKS) 
index, for the I 1 jri'ciip- nu'iil mnothMiiier 1 7 i'e|n()n> luiil- 
tiplied by 2 lype.s nf aiv.i ) . Tlir -.lupr and inWi factor-, 
and the total xafianee m A(M1\' a((ount(Mi foi' 1)V the-e 
factoiN (the "T(»tal R--(piare"). are a- l\»llo\v>' 



Source of Variation 



Intercepts 



Slopes 



Met nonmet 
Region (R) 
MR Interaction 
Z vGrand Slopes) 
MZ Interaction 
RZ lnteractior> 
MRZ Interaction 



Total R-square 



Unique Percent 

1 

1 

42 

0 
0 
0 



It Will be M'en that, if wo tocu- on the rehitiotiship \ 
A('II\' with. SKS (or "u-f SKS a- a coxanato," <i- nianv 
stati>tician- would -a\>, niily :»l perccMit of ihe \mi ian< e 
in Aril\' (tlie ''Total K-(piare") <'an ho <i--tK'Mlo(l with 
the -tratifviiiK fadnr- Tlu^ iinuiiio prrronl<i<re- m tho h^^ly 
of the tal)le have l)een <li\i<io(l by tin- \ahie to make them 
repiv<ent thr penenta^re '^f cnunnn xarianee that ean be 
uniquely asMU-iated with eat h tailor. RiMdmu this tablo 
from bottom to top, we 'an <>l»-ei'\e that the interaetion 
factors for the >lope< are all zero, whioroa- the percenta^^e 
UNSorhited with the gram! -lope a- laigo 12. 'I'he>e 
re>ults indicate that a comnion sl<'])o wall suffice foi' the 
ditferent jrroun- I'roccHMlmtr to the mloiT+'pt-. we hnd 
that both the ' MU Interat tmu" and the "Mi'lropolit.m- 
Xonmetropohtan" porceiilaKt'- ai'e nr^ h^rihie. whilo iho 
"Region" pen ontaKe i- 1. irj.ro onou^^h tn vU«:^M^-^t that it 
mijrht be a Koo<l idoa to u-e a diHoiont intorM'pl for each 
rejrion. In clo>in<r w v mav imlc that \\) pel cent, the <um of 
the^e valuer, indiuit<'- Ih'W mu< h of tho comuK'n \anaiico 
is accounted foi i'V tiic-(M'a( tnr- uiiKluolv In other word-, 
al percent (lOO- {[)) i-^ cnnfMuiidod amon^r thoni oi . in 
more techiiii al lan<ru<i^'c. iics m tla' hi^rlKM -ni tlor com- 
monalities. 

We perf(frmc<l nucIi anaU.-^o- m a s(^(|uontial niaiiiuM', 
jrraduallv incrca-mjr the nunibor of r(>\ariatrs for ra( h 
ethnic urouj) -e})aratolv, .md f(»i -cNm IcmI r*'<Mf>M- wlii^n 
ethnicity was includtMl as a ( nlerion of cla-^siticat ion. 
Tlio<(' analyses are <how n in .ippondix T Whether we u-ed 
ACIU' alone as the dependent variable ni (ombined it 
with the motiwitmnal vanal)les, the analv-cs sluiwed that 
the slope interaction pcu'centa^^t^s w(M'e almost :il\v;iy> ne^- 
lijrible or zero, or. in other word-, that a c(»nimon slope 
wouhl sutlice for eadi of tlu^ groups. When the ethnic 
^rroups wen.' kept separ.ite, these -ame aiialvses showed 
that a separate interc(M)t f'^r both vr^iUiU and area, mi^ht 
be desired on occasion. d(MU'ndinK upon the pMi'ticular 
ethnic Kn)U]). Hut when we brou^dit the scdviol variables 
into the analysi.s, we found thai M-parate luterc ept^ w'<'re 
not needed, UowevcM*, when ethnicitv, as (h'lmed by our 
ethnic jjroups, was mchidod in the -anie framework as a 



criterion of ( la>-iticati(»n, the analyse- showed that a sep- 
arate intercept mt^ warranted for each ethnic Ki'^>tip — 
but not for the regional or metropohtaii i las<ificati<)ns. 
Intercept.- for e<ich separate ethnic ^I'^Hip weie also needed 
le-s as the school \an<ibles were brought into the analysis. 
What these result- supfj^e-ted to u> wa- that the school 
\aria!)le- a- it were pieked up both ethnic jrioup and re- 
^rional ditfcrences. For this rea-on, we sh<dl concentrate 
here on rehitionships of this t\ pe, lUit tir-t, let Us illus- 
tiMle the preceding remark- with some analvses in which 
a conimon -lope is u.-ed for all hi Kn)up-, Hy >y>tematically 
eiihirgin^ the .-et of re^re-sor variables to the point at 
wdnch, fnudly, we bi in^ the school \\\\ lables into the analy- 
.sw, we >hall be able to examine the diminishinjr need for 
separate intercepts. In order to capturt* the ethnic jrroup 
intercepts, we sli<dl carry aloii^^ (»ur variable that de- 
notes etlinuity, called Ilacial-Kthnic (^roup Membership 
(KKTU) It will be recalled from cli<ii)ter 2 that this vari- 
able capture- the mean dilference- anionjr ethnic groups 
by i-itrniiiK to each >tudent the nuMii ACIIV value for 
member- of hi- ethnic ^i"(nip, Smee a common slope will 
>ut!ice for the ditferent <reoKn'aphic <in<l ethnic ^rroups, this 
mean< that RTyni will pick up the e(iuivalent of differ- 
ences m the ^M'oup intercepts. As f(U' the dependent vari- 
able, somet linos it will be A('H\' <done, and sometimes 
A('H\' cj^mbined w ith the nioti\ational \ariables, Koi- both 
type- of analv>is. the -ct- of io\anate- are: 

linjnssdf sffs irfa n ffa' fh pf nf srf is: 

Ai'htf /V ni* nf 
1 Kthnuity (RKTII ) 
1 l']tlinicit\ and Socio-I !< onomu St.itii- 

IRKTII and SKS) 

I-]thnicit\' and Home liack^M'ound 

(RKTII and IIB) 

1, Mthmcity ami Kamilv r»ackKn'oun<l 

( RKTII and 44^ — — 

0. Kthnicitv, Family iMu k^M'oumi. and Sc hool 
(RKTII, FR, and S(TI) 

\ KtlmicHv (RKTII) 

2. Kthnicity and Socio-Kconomu Status 
(PvKTH and SKS) 

r,, Kthnicity and Home r.nck<:round 
(liKTII and IH5) 

1. Kthnicitv. Home r>.u Unround, <ut<l St hool 
(RKTII, Illband S(TI) 

It will be seen fiom the "Total R-scpiare" row of the 
"Aclii<'\enient" seetioii in table S, 1 that fnmi 2:1 to 21 
p(M-cent of the total variance m ACIIV i- act ounted for by 
etluiKity and the stratifv iiiK factors Kthnicity and Home 
na<'kjrround account for some 19 pen eiit more, and Kth- 
nicitv and Family RackKround for anotluM' 1(» percent. 
Finally, wdien Family Rackc'round and School are broujrht 
into the analysis, over r>() |)ercent of the variance is ac- 



\i,ti Home Hark-rM.niil cmMM-^ ef S<m u.-K( i.ikm.ik Statu (-.^MlHr with Stnicturc anU .^tal.ility (KSS), I annly TlMk^rmund 

fonsi.t-^ of Hnmi Ilark^r.HiiMl tuurth.-i \\\\\\ MMiuation \\r wwv able tn hm- hk- nariOc-^ hen- than \\\ apiMinhx (' iu'caUM' we 

were (l<"ahn^r with a .Mn.iihT hudiIht of ihtcnirtion factdrs I'or the -aniph'. -ee ta)>lc ( 1 of appendix C 
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,~IVrcenta>re of Variation in Achievement and Motivation Asst)ciated With Family Background and School, 
by Region and Metropolitan Location : Total Students 



Dtpendent Set: Achievement 



Source of Variation 

Intercepts 



Common Slope 
Total R-square 
Grade Level 



Source of Variation 



Intercepts 



Common Slope 
Total MR-square 
Grade Level. 



M 

H 

MR 



0 

. 1 

79 
24 
6 



Ethnicity 

1 

1 



79 
24 
9 



? 
1 
1 

71 
23 
12 



Ethnicity 



Ethnicity and 
Socio-Economic 
Status 



Ethnicity and 

Home 
Background 



Ethnicity and Ethnicity, Family 

Family Background 
Background and School 



0 0 
2 3 
0 1 



0 0 0 
2 2 2 
0 0 0 



Dependent Set: Achievement/Motivation 



Ethnicity and 
Socio-Economic 
Status 



Ethnicity and 

Home 
Background 



Ethnicity, Home 
Background 
and School 



M 


0 


1 


2 


0 


0 


1 


0 


0 


1 


0 


0 


R 


2 


5 


5 


2 


4 


5 


2 


4 


5 


0 


0 


MR . , 


1 


1 


1 


0 


1 


1 


0 


1 


1 


0 


0 




23 


24 


24 


40 


52 


49 


50 


58 


52 


71 


79 




85 


86 


87 


88 


90 


90 


89 


91 


90 


92 


93 




6 


9 


12 


6 


9 


12 


6 


9 


12 


6 


9 



0 
0 
0 

75 
93 
12 



0 
0 
0 



85 


86 


80 


86 


87 


81 


88 


90 


87 


90 


90 


88 


35 


37 


34 


36 


38 


34 


43 


49 


50 


49 


53 


54 


6 


9 


12 


6 


9 


12 


6 


9 


12 


6 


9 


12 



counttMl f<M\ For the unitized iiercentajre^ (i.e.. Uie ones 
witli the "Total K-Mjuare^*' diMded out), whith are in the 
body of the table, we <'an note that the ((^niinon sh^pe ac- 
counts for iiurea^injrly more variance as more variables 
are l)rouffht into tli<* analysis. In adrlition. the small per- 
eentaffe.s for jreojrrapliic location (viz. the ones for •'M*' 
and get iirojrre.sMN ely .smaller as more \-anable.s are 

broujrht into the anahsi.s. fin-illv reachmjr zero with the 
school factors. This nutans that, for a coniprelien.su e .set 
of covariates. .such as Kthnu ity. Family Hack^round. and 
School, separate interc(^|)ts are not needed; a common slope 
and a common int<M'cept will sufVice for all I \ groups. 

Result.s smiihir to th<*s<' were oi)tained for the multi- 
variat e anajv.ses . i n \\hi<h Achicvcmjini^vUI'livallMu. 
were taken tojrether as tin* dependent set. That is. the 
"Total MK-squares" can be seen to increase as more vari- 
ables are broujrht into the analysis.* The unitized |)ercent- 
ajres in the body of the table show that the iiercentaso ac- 
counted for l)y the common slope incrcas(\s projrressively 
a.s more variables ar^ brou^^ht into the analysis. In similar 
manner, the percenta^^vs for the ^^eo^MM|)hic intercepts 
("M/' **RU." and ' VlW) tend to decrease, finally attain- 
ing zero with Kthnuity. Home Dack^round. and School. 
Hence, for Achievement taken either alone or to^^ether 
with Motivatnm. we can use a common >lopc and a com- 
mon intercept as far as these II j^reo^rj-ipidc ^rpo^ips 
concerned. In the next section, then, we shall trv to find 
out if we can (b'spen.se with these ^voups alto^etlaM'. 

8.2. GEOGRAPHIC AND ETHNIC CORREUTES OF 
SCHOOL DIFFERENCES 

Because differenf es amonpr schools tended, as we said 

*To ronvort to an u|)p*»r limit of ono, slmpl\ (hvulo thfso ])or- 
centaKfos by tho t<>t:il nimihi-r of ih'pfMnlcnt vjiruil>l<»^, wluoh \\\ this 
case is five (Beaton. lJ>7aa), 



in the previous section, to pick up both ethnic and re^nonal 
ditferences, we decided to find out if the former could be 
made to do duty for the latter in our analysis. As our cri- 
teria of differences amonjr schools we u.sed the cf)unter- 
parts at the school level dependent variables, viz. Student 
body's Achievement instead of individual student Achieve- 
ment and Study nody\s AchievemenT and Motivation 
instead <»f the indn idual stiident achievement and moti- 
vational variabh^s. For ethnic ^I'oup differences we used 
RETH, and for rejrional differences a variai)le that cla.ssi- 
fied northern States as high, western ones as intermediate, 
and iiouthern ones as low.'* Finally, we introduced a vari- 
able that allowed for a finer <lejrree of differentiation be- 
-^I ween — me t ropo Utuii — ami- wonmetaxiptUitan areas. This 
variable, which we called Rural-Frban Location, was 
coded so that inner-city and suburban s<*hools received a 
hijrh value, while .small-town and rural schools received a 
low one. 

Correlates of school and ethnic group differences ar^ 
given in table 8.2.^' Here, the ''Achievement'' column shows 
the percentage of variance in Stud<Mit Hody Achievement 
that is associated with the geographic hn-ation of the .school 
and the five teaching .staff attributes. The second column 
presents the percentage when Achievement and the four 
motivational variable.^ are the dependent set. To make 
these niulti\-ariate percentages comparable to the univa- 
riate ones, they have been converted to an upper limit of 
one through division by the number of dependent variables 
(in this case, five). Comparing these two columns we can 
see that Achievement tends to be more highly associated 
with these variables alone than when combined with the 
motivational set. Although the geographic variables (num- 

For tlu» St;itcs th«it iiiadr up thcsr KToupinrs. mt chapter 2. 
« \VV used Mxth jrradc stiulrnts and thoir schools in those analyses 
hcraiisc this niaxuni7od tho numher of schools. 
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T»Ut M.-Perceiit«M of Vtrutloa in Geographic ui^^^h^l VmftMtM Awociatcd With Studettt Body and Ethnic Gnwip 

Differences* for Sixth-Cirade Students and Their Schoohi* 

~- - -19 " ~ School Diff •r^nco In Studont io^y 

Indtvkliiai , 
Achlovomtfi# Stiiioot Ethnlctty 

teotraphieaiid school VarlaMos ^ ^ L Achitvomont MoUvtlon 

— — - ^ 2 

1. Roflionaf Location 2 2 

2. Rural-Urban Location " ^ a 

3.1and2«» ^ 19 

4. Toachtng Staffs Teaching Conditions 

5. Ttachins Staff's Preference for Student Ability Level v ^ 

6. Teaching Staff's Training and Salary Levels 2 

7. Teaching Staff 's Ethnic Composition q 19 

8. Teachinn Staff ^s Verbal Skill Mix 45 

9.4^<' : 38 

10. Student Body's Achievenient . 

11. Student Body's Expectations - 10 

12. Student Body's Attitude Toward Life * 1 g 

13. Studo*! Body's Educational Pla ns ♦ 

14. Student Body's Study Habits. 40 

15. 10.14*' - : ~ _ — ' 

~ « Then* wm iZS.aOS •tud^U. y^iXh their 2.S72 sch.wln. mclu^M m these annlym?^ 
bS<|tt«r«<i WttlUple r^rwUtJon for ih«» \ariAl>le>i Utfsi«n»te<l. ' 

bers 1 through 3) tend to l.e associated with school dif- sis. us examine these Pe'^^njag^^^^ fitr^l"^ a/S^ 

ferences. the magnitude of this association is small rela- proceeding to the regression analyses. The figure 100 at the 
tive to that of the teaching staff variables. Higbe.st by far 

are the percentages for the teaching staff's view of their j^^^^ 8.3._l»*rtent*ge of Total Variation in Arli»Te»»»t Tfcat Urn 

teaching conditions (number 1). their ethnic comiwsition AmonK and Within Ethnic GroupB and Srhooln at the SixthGr«<e 

(number 7), and their verb il skill mix (number S). Ethnic GroM^ ~ 

The final column of table 8.2 gives the percentage of ^^^^^ ^^^^ ^^^in TMal 

variance €or these .same variables that is associated with -. — - — : 

RETH, our variable denoting ethnicity. Here the student ^ ^^^ E,: Sixty n.ne E. : Seventy nin. 

body variables l)ecomc relevant. As tefore. the a.ssociation g". ^„ £,. seventy six E.: Eighty six 

of the geographic varia>>ies (numbers 1 through 3) tends withm 3 65 68 

tobe small, while that of Teaching Staff's Ethnic Composi- E,:Nine E^ Nine E^Nine 

tion and Student B<,dy's Achievement level is high. These Total 24 ^^^^^^^^^^ ^6 ^^^^^^^^ ^, Twentyseven 

results serve to illustrate the reciprocal relationship that __J__.^ — , , , . . . ,„ 

re-SUIlS !»cive lu luu. i ^, , ' ,. ..fr„..„„ Notk Therr were I2.U05 »tudfnts. with th«r 2 »72 .ch«,U. indluW »n IfctW 

existed in 1965 between .sch«H»l and geographic differences. ^^^JJ^^ t*"'- 

on the one hand, and .school and ethnic group differences, i — - „^ ^. 

on the other. They help us to understand why it was that. ri>rht-hand corner of the table signifies that the 

when school variables were brought into t c ^-^^-^^^^^ tot va it e n A ^ hiis been set equal to 100 

graphic intercepts were not needed. !< or the same . eaM.n. ^^fj ; ''^^ the right-most column, we can note 

they tended to "soak --though^ ';;n;>- - :n.^:::x:^^^:rz:^ sTmr f^r. 

was so small, we did not concern ourselves with horn ^;^^^"'J,'^,^^'';7tlfe in ersections. then, of the "Among" 

further. We did. however, g,. on to explore stu.lent diffei- Nv-thi.^^ em. In^ ^^^^^^ pe.H:entage 

ences in .ome detail b.>th among and within schools and ^J^^^^W.th.n^ S Achievement located at that level. The 

among and within ethnic groups. ^^^^ ^^^^ ^^^^ .^^.^^^^ ^^^^ ,j ^^^^^^^ t^^al lite 

among both schools and ethnic groups, while the cell below 

8.3. DIFFERENCES IN STUDENT ACHIEVEMENT AND it indicates that 3 percent of the ethnic group difference* 

MOTIVATION AMQNG AND WITHIN SCHOOLS in Achievement lies within schools. From the "Within" 

AND ETHNIC GROUPS column, we can see that 11 percent of the variance among 

We next examined, for sixth-grade students and their students that is independent f ^heir ^ethmc ^^^^^^^ 

schools- (a) the percentage of variance in achievement bership can be found among schools. The cell ^jrectiy De- 

rnd M^tivaUn tLt lay Long and within schools and low this shows us that 'j J!^;!^^^^^^^^^^ 

ethnic groups; (h) the percentage of variance for each of ance among students is independent both of their ethnic 

the^e levds that could lie explained by a regression analy- group membership and of the type of school they attend. 
O 

-K\C 



Ctei^; flifH^ tiie variance at the within-school/within- 
ethnic-fi^ Iwel considerably exceeds that at any of the 
* other thfce livtls, One c<mclu$ion wer can draw from this > 
is that thtrt should be more studies of what goes on inside 
the school. Another is that when ethnic group differences 
are brought into the analysis, they bring much of the dif- 
ference among schools (roughly two-thirds, in fact) along 
with them. Finally, when differences ar^ng schools are 
broui^t Into the analysis, so are most of the differences 
among ethnic groups. For these 1965 data, it appears, eth- 
ttie group diflerences may not be needed as an explanatory 
variable onee aehool differences have been incorporated 
into the analysts. 

We have seen how the total variance is distributed 
among these different levels. How much of the variance at 
each level can be explained by a given set of variables? 
There were only two regressor variables common to all 
these levels; Socio-Economic Status, and Family Structure 
and Stal^ility—either the students' or the student body's, 
as the ease might be. In tables 8.3 and 8.4, the percentage 

TaMt a.4.^Vm«taKe of ToUl Vftriatioa ni Acliievcwcsl and M4»U- 
iratkMi Hmt Um Ammn mni Witkin Elhsic Groups at the Sixth 
Gra4e 

Ethnic Groups 

icttoola Amowj WHhin Total 

Among 4 6 10 

Ei : Forty E| : Twenty>ono Ei : Twenty three 

Et:Afl Ex: Twenty*six Ej: Thirty 

Within 1 89 90 

EiiNone EiiFour E,:Four 

Total 5 .95 100 

El : Forty Ei Six E, : Eight 

NoTI.~^TlMr« nirtre 123,S05 stud«nU, with their 2,372 tchoote. included in Uicte 

of variance in Achievement explained by these two vari- 
ables at each level is prefaced by the expression ''Ei" It 
has been spelled out in order to avoid confusion with the 
- percentaige that forms its variance base, which is given 
just above. For the among*school analyses, we also con- 
ducted a second regression analysis that included the two 
previous variables plus the two geographic and five teach- 
ing staff variables, as listed in table 8.2. The results of this 
second analysis are l>refaced "i?2." To sum up: 



Regressors for: 



1. Socio«Economic Status 

2. Family Structure and 
Stability 

Et 

1. Socto-Economic Status 

2. Family Structure and 
Stability 

3. Two geographic 
variables 

4. Five teaching staff 
variables 
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In table 8.3, the am(mg-school analyses <top thrie wm, 
'Total'' column) show that some 79 (Et) to 86 pereeiit 
(Ei) of the variance in Achievement among schools catf 
be accounted for. To the, left, in the "Within" column* it 
will be seen that some 69 (£;,) to 76 (Ei) percent of the 
variance in Achievement that lies within ethnic groiipa 
and among schools can be accounted for by these same fae« 
tors. Finally, the "Among" column shows that all the va- 
riance that lies both among schools and among ethnic 
groups can be accounted for by either the Ei or the Et set 
of regressor variables. Clearly, then, most of the variance 
amoi^ schools a%n also be accounted for by them. 

Turning to the two ''Within" rows, we find that, in con* 
trast, only 9 percent of the variance that lies wittite 
schools, both among and within ethnic groups (i.e*, the 
"Within" row) can be accounted for by this same Et sel 
But for the "Total" school analyses (i.e., the last row ol 
table 8,3 ), almost all the variance in Achievement anKUiif 
ethnic groups can be explained by the Ei set. This is tlrtif 
neither for the analyses within ethnic groups (only 1? 
percent accounted for) nor for the total variance (<»dy 
27 percent). 

Similar analyses for Achievement and Motivation com* 
bined are given in table 8.4. In order to make these mitf^ 
ses comparable with those in table 8.3, we converted the 
multivariate achievement and motivation variance to 100 
percent by dividing the multivariate squared correlation 
by the total number of dependent variables (in this ease, 
five). We shall not dwell on this tab|e as much as the 
previous one. But it is worth pointing out that most of our 
prior conclusions hold to an even greater extent for tte 
multivariate case. The following observation^ seem partic- 
ularly noteworthy: \ 

1. The variance among schools and ethnic gh^ups is 
very small. \. 

2. The group percentages for the within-school, iim)i« 
in-ethnic-group, and within-school/within-ethnite. 
group analyses are all very large. \ 

3. When differences among schools are brought into 
the anailysis, almost all the differences among eth- 
nic groups are brought in, too. 

4. More of the variance among schools can be ex* 
plained by our regression analyses than of the VA« 
riance within schools. 

5. The same is true of the variance among ethnic 
groups. 

For both analyses, then, we are inclined to conclude that 
most of the variance in achievement and motivation lies 
within schools and within ethnic groups. Similarly* most 
of the variance among ethnic groups in achievement tad 
motivation is distributed among schools, and much 6t the 
variance among schools in the achievement and motivm* 
tional levels of their students is distributed among ethnie 
groups. In consequence, virtually no infereneea can N 
made about the effects of ethnic group member$kip thoJt 
are independent of the type of school a student aUend$* 
Admittedly, somewhat more can be said about the per* 
centage of a schooFs effect on its students that is inde* 
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23. 



pendent of their ethnic composition. But even this is 
relatively unimportant when compared with the tremen- 
dous variation among students that is to be found witliin 
schools and within ethnic groups. 

8.4. SUMMARY 

In this chapter we used a new analytic technique to 
explore the possible effects of geographic location on moti- 
vation and achievement. This technique allowed us to as- 
certain the extent to which 14 geotrraphic"^ groups— 7 
regional groups stratified into metropolitan and nonmetro- 
politan— differed in the ways that school and family 
seemed to influence the achievement and motivation of 
ethnic groups, both singly and in combination. We foufnd 
that the degree of relationship could be considered siij^nlar 
— that is, a common regression slope could be 'used — for 
these diverse groups, but that their intercepts tended to 
differ somewhat, depending on the kind and number of 
%'ariables included in the analysis. 

We also found that, as increasingly more f.nmily back- 
ground variables were included in the analysis, the need 
for these geographic group intercepts was diminished, and 
that it usually disappeared altogether when school factors 



were brought into the analysis. The need for separate eth- 
nic group intercepts was also reduced for these same con- 
ditions, although they were seldom completely expendable. 

Differences among schools were related to differences 
among geographic and ethnic groups, slight though the 
latter were. But the school differences, when entered into 
the analysis, absorbed all the explanatory power of the 
geographic differences^ and virtually all that of the ethnic 
group differences. We therefore decided that geographic 
differences were not useful in such an analysis, and that 
ethnic group differences contributed very little additional 
information. 

Additional analyses showed that almost all the ethnic 
group variance in achievement and motivation lay among 
schools. Most of the variation among students, on the other 
hand, was independent both of their ethnic group mem- 
bership and of the type of school attended. The fact that 
most of the variation among ethnic groups was distributed 
among schools meant that no inferences could be made 
concerning the independent effect of ethnic group mem- 
bership on Achievement and Motivation, In short, the dif- 
ferences we were trying to explain were to be found 
mainly within schools and within ethnic groups. We shall 
return to this subject in our final chapter. 
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PART 4: SPECIAL TOPICS 



Chapter 9 



ACHIEVEMENT AND MOTIVATION IN BOYS AND GIRLS 



The different educational outcomes of boys and girls are 
too well known to need comment here. Unfortunately, the 
present study throws very little light on the origins of 
these differences. Indeed, the differences between the boys 
and girls in our sample were very small; at this educational 
level, with the variables available to us, sex was not a 
major explanatory factor. All the same, they were persis- 
tent differences, and we found that some of them, at least, 
repaid closer examination.* Bearing in mind, then, that 
our results sugge.st more than they establish, we shall first 
review the correlates of these differences and then go on 
to see which of our variables help mo.st in accounting for 
them. Fliuilly, we shall compare the roles of .sex, ethnicity, 
and school in achievement and motivation. 

Mt will be seen in appendix D that we conducted extensive 
analyses to ascertain whether or not separate regression equations 
were needed to explain boy-Rirl differences in the relationship of 
the achievement and motivational variahU^^ with the other student 
background and school factors. The results indicated that, almost 
without excepition, they were not needed. However, they also indi- 
cated that, for .some jjrade levels, separate intercepts (i.e., means) 
might be warranted for some of the differences. 



9.1. CORRELATES OF SEX DIFFERENCES 

Table 9.1 shows the correlation.s obtained when: (a) 
girls were given a high and boys a low score; (6) this 
score was related to each gi-oup's score on other variables, 
singly and in different combinations. For the single vari- 
ables, a positive sign for the correlation indicates that girls 
score higher than boys: the greater the difference, the 
larger the correlational value. Similarly, a negative sign 
indicates that boys score higher than girls. It 'should be 
noted, however, that when a multiple correlation is con> 
puted with this boy-girl dichotomy as the dependent vari- 
able, only positive values will result. 

Before examining these correlations in detail we must 
bear in mind that the data have a number of shortcomings, 
any one of which might serve to ob.scure the results. First, 
the frequency with which students giisreport their ethnic 
group tends to be greatest at the sixth grade. As a result, 
the ethnic groups at that grade may appear more like each 
other, as far as relationships between boys and girls are 
concerned, than they really are. We attempted to deal with 
this problem by bringing in the higher grade levels, for 
which this type of error is less of a problem. Second, the 



Table 9.1.— Correlates of Sex DifferenceR, by Ethnic Group and Grade Level * 



Variablas 


Jndian American 


Mexican-American 




Puerto Kican 




Negro 




U Socio- Economic Status 


-03 


01 


-01 


-04 


02 


-03 


-01 


-04 


-05 


-02 


-03 


-03 


2.' Family Structure and Stability. . . 


03 


03 


02 


07 


03 


02 


05 


02 


05 


03 


02 


00 




00 


--03 


00 


- 00 


-Ql 


-06 


04 


-04 


01 


03 


-05 


02 


4. Attitude Toward Life . . 


05 


04 


-08 


04 


08 


04 


07 


06 


09 


06 


11 


10 


5. Educational Plans 


08 


04 


-17 


06 


-02 


-14 


07 


02 


-15 


09 


08 


-02 


6, Study Habits / 


13 


11 


14 


11 


09 


13 


12 


08 


10 


12 


11 


11 


7. Achievement 


11 


01 


-13 


03 


04 


"07 


10 


04 


-04 


05 


02 


-03 


8. Multiple Correlation 1-7 


20 


15 


32 


17 


15 


24 


16 


15 


27 


15 


15 


15 


9. Ten School Variabrles 


.. 07 


14 


15 


08 


09 


12 


07 


18 


31 


04 


01 


06 


10. Multiple Correlation 1*7, 9 


21 


21 


34 


19 


18 


28 


19 


22 


35 


17 


16 


18 


■Grade Level 


6 


9 


12 


6 


9 


12 


6 


9 


12 


6 


9 


12 


Variables 


Oriental-American 




White 






Total 






Total (A) 


b 


I. SociO'Economic Status 


09 


02 


09 


"01 


01 


00 


-01 


00 


-01 


-01 


00 


00 


2. Family Structure and Stability. . . . 


&f - 


03 


07 


01 


02 


-01 


02 


02 


00 


02 


02 


00 


3. Expectations for Excellence . . . . 


-04 


02 


06 


-04 


-01 


-02 


-02 


01 


-01 


-02 


01 


-01 


4. Attitude Toward Lite 


03 


11 


11 


00 


08 


08 


02 


08 


07 


01 


08 


08 


5. Educational Plans 


14 


04 


09 


-01 


-07 


-15 


-02 


-04 


-14 


-01 


-04 


-14 


6. Study Habits 


03 


06 


13 


i6 


15 


17 


04 


13 


15 


04 


13 


15 




11 


03 


05 


06 


05 


-06 


06 


04 


-06 


07 


04 


-06 


8. Multiple Correlation 1-7 


25 


12 


16 


21 


23 


30 


19 


19 


26. 


19 


19 


26 


9. Ten School Variables 


04 


15 


13 


02 


01 


08 


03 


01 


08 


03 


01 


07 


10. Multiple Correiation 1*7, 9 


26 


19 


20 


21 


24 


31 


20 


20 


28 


20 


20 


28 


Grade Level 


6 


9 


12 


6 


9 


12 


6 


9 


12 


6 


9 


12 



• Th« numbers and p«rcenUve» of »tud«nt« And »cho«U by ethnic froup are fiven in table D 1 
*> "Total (A)" denotes adjustment fur ethnicity (i.e.. for the relationships amonv ethnic vroups). 
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twelfth grade has the highest dropout rate, and mo.st of 
those who drop out are low achievers, which has an effect 
on the nature of the relation.sliips observed. Here, we 
brought in the ninth and sixth grades, which have lower 
dropout rates (thouRh it should l)e remembered tliat most 
of the dropouts at tliese tirades are meml)ers of minority 
groups, especially Indians and Ah^xican-Americans). 
Third, some students simply failed to indicate whether 
they were boys or Rirls, But such students amounted to 
less than one percent of the total at each ^n'ade level, and 
the staitstical effects were slijrht. Fourth, our measure of - 
achievement may not adeijuately rellect boy-^irl dilFer- 
ences because it is a composite of all the measures avail- 
able to us. Thus, it may well be that l)oys score higher tha!i 
girls in mathematics while jrn-U score hij^her than l)oys in 
the verbal areas (especially at the higher ^rradcs, where . 
students are allowed to s])eciah/e). As a result, the rela- 
tionships that can l)e ()l)served must l)e interpreted with 
extreme caution. 

Let us return now to table ^Kl. We shall not discuss any 
relationships that fall l)eh)W an absolute value of i).O0. 
i,e„ about 1 percent or le^s of variance accounted for. Ry 
this criterion, most of the correlates of Socio^Economic 
Status and Family Structure and Stability for the different 
groups must be adjudged neg:ligible or null. The exception 
is the Oriental-American group, for which girls liave a 
slightly higher value than boys on Socio-Econoniic Status. 
Are Oriental-American girls really better off than Orien- 
tal-American boys, or are they just more likely to say so? 
We would be more inclined to believe tlie latter. 

In examining boy-girl differences for the motivational 
variables, we can note that the correlates of Kxpectations 
for Excellence never even reach our cutoff value of 
For Attitude Toward Life, it is reached only by Puerto 
Ricans at the twelftli grade and exceeded (though not by 
much) only by Oriental-Americans at the ninth and 
twelfth grades. Vov Educational IMan^ and Desires, liow- 
ever, there is a moderate difference between boys and girls 
in evcvy group except Negroes: at the twelfth grade, boys 
have a higher rating than girls excei>t for Oriental- 
Americans, for w;hom the reverse is true. In contract, the 
figures for Study Habits, most of which exceed our cutoff 
point, show that girls at all grade levels have a somewhat 
higher rating than boy<;. Finally, the correlates for 
achievement tend to l)e low; in fact, they exceed our cutoff 
value only for Indian Americans at the sixth and twelfth 
grades and for Puerto Ricans and Oriental-Americans at 
the sixth grade. None of these departures can be called 
- large. 

When boy-girl differences are taken as the dependent 
variable and the first seven variables in tal)le 9.1 as the 
regressors, the results range from a high of 0.:'>2 (i.e., 
about 9 percent of the variance), feu* Indian Americans at 
the twelfth grade, to a low of 0.12 (i.e., al)out I percent of 
the variance), for Oriental-Americans at the ninth grade. 
These figures undoul)tedly refhvt the tendency of bi^ys and 
girls to answer the same types oC (piestions differently, 
thougli of course they also reflect real differences in their 
standing on the separate variables. 



For the 10 school variables the multiple correlations 
range from a high of 0.:>1 (i.e., al)out \) percent of the var- 
iance), for Puerto Ricans at the twelfth grade, to a low 
of 0.01 (i.e., roughly none of the variance), for whites and 
the **Totar* group at the ninth grade. These values reflect 
the same characteristics of the sample as the previous set 
of corZ-elations, plus differences l)etween schools in their 
dropout rates. They are cleariy greater at the higher grade 
levels than the lower ones, and for mo.st of the minority 
groups than for whites. For all students, liowever, these 
effects are negligible (see the 'Total" and 'Total (A)" 
results). 

Row 10 of table \)A contains the multiple correlations 
for the 10 school variables and the first 7 variables com- 
l)ined. By comparing the stpiared values for rows 8 and 
10, we can see tliat the school varial)les seldom contribute 
much more information tlian was contained in the first 
7 varial)les — usually, less tlian 1 percent. 

These results, as well as those in ;^pperidix D. show that 
the differences l)etween l)oys and girls on these variables 
were ne\'er large or e\<en apprecialile in a v^rjan£e- 
accounted-for framework. However, a few values, namely, 
those for Educational Plans and Desires at the twelfth 
i^rade, and for Study lbd)its at all three grades, seemed to 
indicate differences large enough to warrant further 
analysis, 

9.2. SEX DIFFERENCES IN EDUCATIONAL PLANS AND 
STUDY HABITS, ADJUSTED FOR BACKGROUND 
DIFFERENCES 

We have seen tliat l)oys and girls seem to differ most in 
their study habits and (at the twelfth grade) their edu- 
cational aspirations. What ha|)pens when allowance is 
made for the rehiti<Hishii).of these outcomes with the range 
of background and scliool varial)les availal)le to us? Let 
us take educational aspirations as an exam!)le— or, to use 
(air varial>le's technical name, Kdurational Plans and De- 
sires (EDPLN), Tlie first column of table 0,2 shows how 
much of the variance in EDPLN was associated with being 
a l)oy or a girl before the association of KDPLN with any 
(»ther variables had been taken into account,- The second 
column, labeled After," shows how much variation in 
EDPLN is associated in each case with l)eing a boy or girl 
after EDPLN has l)een adjusted for its relationship with: 
in) Socio-Economic Status, with Eamily Structure and 
Stability: (i,e„ Home I5ackground); (/)) the ten school vari- 
al)les described earlier; (r) Achievement; id) the three 
motivational measures of Expectations for F^xcellence, At- 
titude Toward Life, and Study Habits,'^ 

2 Ht'in^r a 1h)\ nr uirl was troatod a (Hrhotomous variable 

on which kmHs wfTf MnrcH hi^h and ^ l<»w, Tho "Bofore" values 
arc nuTely Miu.ired cnm 'atimis fnmi appropriate entries of 
tahlo D.l. rnimdod up. 

'^Tho romputational rat'onale for thcso unique variances, as we 
often < all tluMi. was: 



/ 



U(S) J^SQ(SJ)f iiSQfO) 

Where 

N * -^ex/ I'^'Hi^' a lH)y or >i:irl 
() aH other variable^ 
i:SQ tho H<iuarc(l uinlttplc eorr«»latiim for the set that follov'i it 
ni parenthese,=i. 
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T«W« 9.2.— Percentage of Total Variation in Educational Plans and Deaires and Study Habita Aaaociated With Sex, Before 

and After Adjuatment for All Background Variables 

Dopondtnt Variable: Educational Plans Study Habits 

Ethnic Group Btfort After Before After Bofore After Before Aflor 

Indian- American 3 3 2 1 1 1 2 4 

Mexican-American 2 2 1 1 1 1 2 2 

Puerto Rican 2 2 1 0 1 0 1 0 

Negro 0 0 2 1 1 0 1 1 

Oriental-American 1 0 2 1 0 0 2 0 

White 2 2 3 3 2 2 3 3 

Total 2 2 2 2 2 1 2 2 

Total (A)* 2 2 2 2 2 1 2 2 

Grade Level: Twelfth Sixth Ninth Twelfth 

• "*ToUl (A)" denotes •djustmenl fnr i?thnu-it> (i « . fitr ihe rtflitionnhips »munK ethmc groups). 



If we compare the entries in these two columns, we can 
see that the percentages are low for the "Before" condi- 
tion, and that at most grades they remain unchanged for 
the "After" condition. The value for Oriental-Americans 
even drops, from 1 to 0 percent, whereas that for Negroes 

-Jtemains^^atJLihroughout. ,Henc^, vyhatever it^ wa§ ^h^it^ 
might have given rise to the boy-girf differences in 
EDPLN at the twelfth grade, the differences are slight 
and tend not to be explained by the variables available to 
us. As a consequence, boys tend to rank slightly higher 
than girls for both conditions. 

Our next variable. Study Habits (HBTS), was treated 
in much the same manner as Educational Plans. The "Be- 
fore" column show" the squared correlatrorrof sex with 
HBTS, and the "After" column the variance in sex that is 
uniquely associated with HBTS after the relationship be- 
tween it and all the other variables has been allowed for. 
By **all the other variables" we mean the 2 home back- 
ground and 10 school variables described above, plus 
Achievement and the three motivational variables — a set 
of 16 variables in all. It will be seen that, for nearly all 
groups, the percentaj^es ave small for the "Before" condi- 
tion and tend to stay about the same or decline slightly 
for the "After" condition, like groups that, more often 
than not, decline across grade levels are Puerto Ricans, 
Negroes, and Oriental- Americans. Indian Americans show 
a slight increase for the "After'' condition at the twelfth 
grade — an increase that can be attributed i^o the inter- 
action of Study Habits with the other motivational vari- 
ables for this group. For the remaining groups, the "Be- 
fore" and ''After" values are virtually identical, or, in 
other words, the differences between boys' and girls' study 
habits persist even when allowance is made for other back- 
ground factors. It is difficullfor us to ^say anything about 

. this persistence except that our variables do not account 
for it, 

9.3. SEX AND ETHNICITY IN ACHIEVEMENT 
AND MOTIVATION 

In this section we examine the relative explanatory 
power of sex and ethnicity for achievement and each of 
the motivational variables. For each of these variables we 
asked: How great an explanatory role does sex play rela- 
tiveo^ ethnicity, and how much_of,the variability is left 
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unexplained by either? Table 9,3 shows the "Among" and 
7Within" variances for sex and ethnicity, as well as the 
marginal totals at each grade level,^ It will be seen from 
the upper left-hand portion of table 9,3 that there is no 
variability in Expectations for Excellence that can be as- 
S9dated with sex, Reading down the "Among" column, we 
can note tfiat aggrades 9 and 6, only 2 percent of the vari- 
ability among students is associated with ethnicity, which 
leaves 90 to 100 percent of the variability lying within 
groups. Hence, although the explanatory role of ethnicity 
exceeds that of sex, it is insignificant when compared with 
the unexplained portion. 

Much the same is. true of Attitude Toward Life: a mere 
1 percent of tlie sex differences is independent of ethnic 
group membership, and some 3 to 7 percent of ethnic group 
differences lies within the sex groups. Once again, how- 
ever, well over 90 percent of the student variation lies 
w^ithin the ethnic and sex groups, i.e,, there is far more 
variation within these groups than among them. Hence, 
with regard to Attitude Toward Life, ethnicity explains 
more than sex, but both explain very little compared to 
what remains unexpiainec). Virtually identical comments 
apply both to EducationalTlans and Desires and to Study 
Habits, Notsurprisingly,'then, when the four motivational 
variables are taken together as a dependent set, some 95 
to 97 percent of the student variability remains unex- 
plained by sex and ethnicity. 

For Achievement, the picture changes somewhat: eth- 
nicity assumes 20 to 22 percent of the explanatory power, 
while differences associated with sex are zero or close to 
it. However, this still leaves some 78 to 80 percent of the 
student variability unexplained by either factor. When 
Achievement and the motivational variables are taken to- 
gether as the dependent set, sex accounts for 1 percent 
of the variability that is independent of ethnicity (see the 
Among" rows undef the "Within" columns), while eth- 
nicity accounts for 5 percent of it that is independent of 
sex (see the intersection of the "Within" rows and' the 
"Aniiong" column). This leaves 94 percent of the student 
variability unexplained, oi^jiot much less than for the 
motivational variables alone. 

< The computations m this table are based on a smaller number 
of students than those in the previous chapter. Accordingly, the 
percentages reported here are slightly lower. 



Table 9.3. — Percentaice of Total Variation in Ac!iie\ement and Motivation That Lie» AmonR and Within Groupa Clasiifled 

by Sex and Ethnicity 



By Ethnicity 



Expectations 
for Excellence 



Attitude Toward Life 



Educational Plans 
and Desires 



Study Habits 





Levels 


, Grade 


Among 


l^ithin 


Total 


Among 


Within 


Total 


Among 


Within 


Total 


Among 


Within 


Total 




Amony .... 


12 


0 


0 


0 


0 


1 


1 


0 


2 


2 


0 


2 


2 


B 


9 


0 


0 


0 


0 


1 


1 


0 


0 


0 


0 


2 




y 




6 


0 


0 


0 


0 


0 


0 


0 


U 


u 


n 


o 






Within , 


12 


0 


100 


100 


7 


92 


99 


0 


98 


98 


1 
1 


Q7 




c 




Q 








7 


92 


99 


2 


98 


100 


3 


95 


98 


e 




6 


2 


98 


100 


3 


97 


100 


3 


97 


100 


3 


95 


98 


X 


Total 


... . 12 




100 


100 


7 


93 


100 


0 


100 


100 


1 


99 


ItK) 






9 


2 


98 


100 


7 


93 


iOO 


2 


98 


100 


3 


97 


100 






6 


2 


98 


100 


3 


97 


100 


3 


97 


100 


3 


97 


100 


















By Ethnicity 




















Motivation 




Achievement 




Achievement/Motivation 










Levels 


Grade 


Among 


Within 


Total 


Among 


Within 


ToUl 


Among 


Within 


Total 










Among ... 


12 


0 


2 


2 


0 


0 


0 


0 


1 


1 








B 




9 


0 


1 


1 


0 


0 


0 


0' 


1 


1 








y 




6 


0 


1 


1 


0 


0 


0 


0 


1 


1 






■/ 




Within ... 


. ;. 12 


2 


96 


98 


20 


80 


100 


5 


94 


99 








s 




9 


2 


97 


99 


21 


79 


100 


5 


94 


99 








e 




» 6 


4 


95 


99 


22 


78 


100 


5 


94 


99 








X 


Total 


I 12 


2 


98 


100 


20 


80 


100' 


5 


95 


100 












9 


2 


98 


100 


21 


79 


100 


5 


95 


100 












I 6 


4 


96 


- 100 


22 


78 


100 


5 


95 


100 









If the bovi; and iiirU within each of the etlinic groups 
differed at all sJulK^tantially in their .scores on any of our 
variables (perhaps as a result of different cultural expec- 
tations directed at each .sex), we niigrht expect scMiie of 
these differences to show up at the *'Anionjr" ^roup WwA 
for both the aiionK-.s(*\ and the amonK-J?n>up classifica- 
tions. Inspecti()(i of the appropriate cells — i.e.. those at the 
intersection of the '^Amon^:" ro\v> with the "Anions" col- 
umn.s — shows that only zero \ alues occurred. We can con- 
clude, then.' th:i|t as far as theso variables are concerned, 
there is little oij no interaction lu^twecMi sex and ethnicity. 

In the last set of analy.ses in this .section, we introduced 
the .set of ten .sciiool variable's along: with .sex and ethnicity 
and asked: What percentage of student variability in 
AdTCTeTTrent-tnid*the Wiree-nH>t4vaii(Uud varia b l e s Jies; («) 
within ethnic grroups: {h) within sex Kn)ups: (r) within 
schools? In ordi?r to siniplify the discussion we have pre- 
sented, in table 9.1. only the percentagre of total variation 
on those measures that is unexplained by differences in 
sex, ethnicity, ; nd school characteristics.^ It will be seen 
that these percentages range from 90 for Expectations for 
Excellence (gnde 12) to 67 for Achievement (grade ft). 
Hence, the per(|entage Ic^ft unexplained for Achievement 
was the lowest for any of the .seven sc»ts of variables, eveii 
though it was still .substantial in an absolute sense. 

9,4. summary! 

The topics afidres.sed'to this chapter grew out of another 
set of analyses^ de.scyibed in appendix I), which showed 

SThpsp peroentajJTcy >\prp ohtainod hy subtmctinfr from 1 thp 
sqiiarpd multiple corrplatum fihtainod when thp rpgressor spt <'on- 
^i^^A sex, ethnicity, and the ten s< h()ol variables. 
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Table 9.4.— Percental* of Total Variation in Achievement and Moti- 
vation That Lies Within Schools, Ethnic Grfiups, andc Grottps 

dasHitied by Sex / 

f^radt Ltvtis 

Variablts Sixth/ Ninth TwtHth 

Expectations for Excellence 94/ 94 96 

Attitude Toward Life 9^ 83 83 

Educational Plans and Desires 92 91 89 

Study Habits 68 90 93 

MotivaUon'-' 93 90 

Achievement '67 69 70 

Achievement/Motivation^ 89 88 86 

• "Motuation" d««jKJ\«tea the four motiv«ti6n»l m««sure» taken to»«th«r U ft 

dependent net 

•'Aehie\t'meii» Miiti\Htinn" «UNJK«'»t<«"* t^** f""*" nioti\«t»on»l meaaurc* ftnd 
Achievement. Uketi tOKethiT »<♦ m dopondiMit »et. 

that, almost without exception, separate i-egression equa- 
tions were iiotjieeded for boys and girls in each ethnic 
group. Accordin^rly. in this chapter we used a variance- 
accounted-for framework to compare the mean values for 
boys and girls. The differences were never large, and sel- 
dom warranted further consideration. One exception was 
for Educational IMans ayid Desires, on which the boys at the 
twelfth grade ranked /lightly higher than the girls. The 
other exception Wiis yfetudy Habits, on which the girls 
tended to rank highe/ than the boys at all three grade lev- 
els. Each of these e.^ceptions in\'olved no more than about 
2 percent of the toti(l variance. However, these differences 
between boys and girls tended to remain even after allow- 
ance had been n)ade for the full range of background 

variables available to us.** Hence, whatever influences were 

/ 

6 The main ox < oj(it ions to this wore Puerto Hicans on Study Habits 
and ("iriental-Am/rioani; on hoth Study liahits and Educational 
Plans and Desires. 



operating to produce them yield neRlijrible-to-null rela- 
tionships and the relationships tliat did exist tend not to 
be explained by our sets of variables. This is not to deny 
that there might be profound l)<)y-girl differences on other 
variables not measured in this study. But it is certain that 
none were observed liere, even thouffli we would have ex- 
pected to observe them. More will he said on this point in 
chjipter 12. 

Last, the relative explanatory roles of sex and ethnicity 
were examined for Achievement and each of the motiva- 
tional variables. The role-of ethnic differences^ always ex- 
ceeded that of sex differences. Neither factor however. 



/ 

Irnd more than an insignificant ro^le compared to the 
student variability with sex and ethnic groups, .These 
within-group percentages ranged fr/)m a high of 100 for 
expectations for Excellence to a l^w of 78 percent for 
Achievement, When differences aniong schools were also 
introduced into the analyses, the within-group percentages 
(viz. the percentages within sex. within ethnic group, and 
within school) ranged from a high of % for Expectations 
for Excellence to a low of 67 for Achievement, Percentages: 
as large as these indicated an important source of variabil- 
ity among students that had yet to be explained. This, too, 
is further discussed in chapter 12, 
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Chapter 10 

DOES CHANGING THE METHODOLOGY CHANGE THE RESULTS? 



Ip -this chapter we pursue whalt by now, will be some 
rather familiar questions by meai^ of various analytic 

• techniques not used in our earlier studies. It will be seen 
that, although such techniques may enable* us to pose the 
same qu«itions in a far more sophisticated form, the re- 

^ suits are always consistent with the previous ones. We 
refer to such questions as: To what extent are differences 
, Bxnong students associated with differences among 
schools? Which seems to play a great role in students' 
achievement, their social background or the schools they 
att«id? Do students get the schools their abilities merit or 
the schools to which they are predestined by other, less 
educationally relevant attributes? With our new tech- 

^ niques, we were able to explore such subsidiary questions 
as the role of the subsets of student body variables, and 
the difference made by using individual students' back- 
ground characteristics as stratifying variables. Our chief 
substantive concern in all this was to see if there w.as 
any technique of data analysis that might give school 

• characteristics a greater independent role than they had 
so far been found to possess. 

These substantive concerns tended to merge with a num- 
ber of purely methodological ones. As in all;discussions of 
methodology, the issues at stake may appear somewhat 
esoteric. We^should emphasize, then, that the overriding 
issue here was whether our major findings would hold up 
if the data were subjected to some other method of analy- 
sis/ For instance, was the technique of commonality anal- 
ysis, used throughout this <tudy» really the appropriate 
one for data of this type? Was there, indeed, something 
alout our data that made any one method of analyzing 
them inherently more productive than any other? In addi- 
tion> we felt that it would be in order to speculate how far 
our results lent themselves to causal interpretation. Were 
thttt causal models that coqld be extracted from the asso- 
ciations between variables that we had uncovered?^ To 
some of these questions we wer^able to offer firm answers, 
to others only tentative on*s. 

10.1. HOW MUCH DIFFERENCE DO SCHOOLS 
REAUY MAKE? 

In chapters 6 and 7 we examined, for each student vari- 
able separately, the extent to which an individual student's 
. acore was associated with that of the students he went to 
school with.* In those analyses, the higher the percentage 

> Lc, tht extent to which it WAS correlated *with the mean score 
of the students in that school for that same variable. See Ubles 
«.4and7J. 
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values in each case, the niore pronounced we adjudged the 
so-called streaming effect. For this section, we examined 
these same kinds of relationship, but for the multivariate 
case. This led us to ask: To what extent can differences 
among individual students in a set of attributes be asso- 
ciated with the schools they attend? 

We were able to ask this question because a way of jde- 
terminihg the upper limit to the MR-square, or multi- 
variate R-square, had become available to us. Briefly^ this 
consisted in dividing the MR-square by the total number, 
ofoindependent or dependent variables, whichever was less^ 
to give an upper limit of one (Beaton, 1973a). For exam- 
ple, given an MR-square of 1.20, a set of five depend«it 
variables, and a set of eight independent variables, we 
would divide L20 by 5 to obtain 0.24, We would interpret 
this result as indicating that 24 percent of the total differ- 
ences among individual students on this set of attributes 
can be accounted for by the same attributes of the students 
they go to school with. 

We used the following individual student variables, with 
their school mean counterparts: 

1. Socio-Economic Status 

2. Family Structure and Stability 

3. Racial-Ethnic Group Membership 

4. Expectations for Excellence 

5. Attitude Towards Life 

6. Educational Plans and Desires 

7. Study Habits 

8. Achievement 

Percentages for these sets of variables are given in 
table 10.1, wher^ the column headed ''1-3" refers to vari- 
ables 1 to 3 in the above list, and so on. Thus» for the 
analyses summarized in the "1-3*' columns, the individual 
student variables 1-3 form the dependent set while their 
school mean counterparts for that grade level form the 
independent set.* It wiH be seen that these values, mhith 
are greater at the lower grade levels and smallM* at thf 
upper ones, are all in the neighborhood of 30 pei^t« In 
table 6;4, which shows what happened when these vari- 
ables were analyzed separately, the piercentages #ert 
greatest for ethnicity (variable 3). Much of the combined 
relationship, then, was produced' by the pronounce rela- 
tionship of ethnicity. 



* We used only tht Khoot mean counterpsrtt of t«ch dtpendeiit 
. vsriabU beeauM, as previdusly explained, they capture the maxi- 
mum amount of achool difference! for that variable. Tlftii, when 
included in the analyiii with other school variables, they account 
for as much of the variation among schools as possible. 



Table 10.1 ./-Multivar late Pereentage of Variation in IndiYidnal Stndent Variables Aaaociated With the Schools Students 

Attend, by Grade Level 

* # 

\ Groups of VarlalMos 

OmdoUvols/ \ 0^3) (^) <^"> 

Twoifth \ ^ ^ }f 

Ninth \ 26 11 14 

Sixth ^..\ 26 ^ 11 13 

Third * 32 

First 36 - 

Avoroge '30 11 ^ 



The analyses for*variables 4-8 show how closely indi- 
vidual students* achievement and motivation is associated^ 
with that of their fellow students. These percentages, 
available only at the three highest grade levels, average 
only about 11 percent. Again, it should be recalle^ from 
table 6.4 that when these variables were analyzed sep- 
arately, Achievement had a much larger perceiitage than 
did any of the motivational variables, which i(hows that it 
played a role in the combined relationship/comparable to 
that of ethnicity. 

Finally, i1h the ''All'' column, we ha^ve the resul^ of 
treating the complete set of eight individunl student vari- 
ables as dependent and their schpol^mean counterparts as 
• independent These percentages ar^ sligKtl^reater than 
the ones for variables 4-8 but still inuch jailer than the 
ones for variables 1-3. We therefore c(>i<cluded that: 

1. It is in the nature of this multivariate association 
to be much greater for ty social background vari- 
able (numbers 1-3) tha;l for the outcome variables 
(numbers 4-8), 

2. The size of these associations changes very little 
throughout the years of schooling, • 

3. As more individual student variables are brought 
into the analysis, the percentages tend to decrease 
and differences among schools account for less and 
less of the variance. Correspondingly, differences 
among students within schools (obtained by sub- 
tracting the observed percentage from its upper 
limit of one) account for more and more. 

Having established this, we were in a position to ask: 
What proportion of the individual student differences can 
be accounted for by subsets of the student body variables? 
The first three columns of table 10.2 show the results ob- 
tained when variables 1-3 were subjected to commonality 



analysis and then unitized,^ Here,*^the student body vari- 
ables were divided into two subsets: Student Body's Home 
Background (SBHB), containing the school mean counter- 
parts of variables 1 and 2;, and Student Body's Racial- 
Ethnic Composition (SRETH), containing the school mean 
counterpart of variable 3. It will be seen that although 
these percentages fluctuate somewhat over the .grade lev- 
els, they tend to hover near — somewhat below it for 
SBHB, and somewhat above for the common portion. If 
we had to assign thfe common portion to one or the other 
set, we would probably decide in favor of SRETH, since 
table 6.4 showed it to be the primary sorting variable. 

For variables 4-8, the student body variables were di- 
vided into two more subsets: Student Body's Achievement 
Level (SACHV), the school mean counterpart of variable 
8; and Student Body's Motivation (SMTVTN), containing 
the school mean counterparts of variables 4-7, The relative 
percentages for these sets fluctuate somewhat more over 
the grade levels than the ones for SBHB and SRETH; the 
trend is for the role of SACHV to decrease with the higher 
grades and that of SMTVTN to increase. It seems likely, 
however, that some of these grade-level differences are 
due to the way in which the indices differ at each level 
We are, therefore, inclined to use the average, which 
shows that SMTVTN plays a greater role in individuaf: 
student achievement and motivation than SACHV. 

For the **AU" analyses— i.e., when all eight individual 
student variables were treated as dependent — the student 
body variables were divided into our last pair of su^ets: 
Student Body's Social background (SBSB), containt^ the 
school mean counterparts of variables 1-3; (SBSB), aii4 
School Outcomes (S0(5)), containing the school mean 
counterparts (in the aggregate) of variables 4-8, Herti 

3 I.e., the percenlajfes were divided by the converted MR-squart 
so that they «umm^ to 100, 



TaU« 10.2.— Multivariate Commonality Analyaea of Student Body and Individual Student VariablM, by Grade Level 



(1-3) 



Qr#u|M of VartalMot 



(Ail) 



Qradt Uvtl 

Twolfth 
Ninth .... 

Sixth 

Third .... 

Firtt 

^-ngo.. 
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SBHB 




sa^H 


SACHV 




SMTVTN 


SBSB 




•O(i) 


29 


38' 


33 


25 


29 


46 


24 


53 


23 


28 


43 


29 


27 


27 


46 


23 


55 


22 


28 


39 


33 


39 


23 


38 


31 


46 


23 


36 


31 


33 














30 


32 


38 












23 


30 


37 


33 


30 


27 


43 


26 


51 



theiinique percentages are somewhat smaller and the com-* 
mon portiQn somewhat larger than for the two j)revious 
analyses. On the average, each set accounts ^or roughly 
25 percent of the explained differences,, while the remain- 
der lies, in the common portion. If we were to assign this 
common portion to one^of the sets we would be inclined to 
choose SBSB, since we believe this set reflects the fi\ctors • 
that have most influence on the way students are assigned 
to schools. 

We repeated ^our two questions for each of the seven 
regional groups. The results for fhe first question are pre^ 
sented in table 10,3, which is therefore similar, in structure 
to table lO.l, It will be seen {hat, for most regions, the 
percentages in the "1-3'' columns tend to be greater at the 
lower grade levels. The most notable exceptions occur in 
the Southeast, where the values tend to be more similar 
across grade levels. On the average, they tend to be great- 
est in the Southeast, Plains, and Great Lakes, For vari- 



ablear4-8 the percentages are smaller, so that the regional 
differenced become less pronounced. Here, the most notable 
trend is for the values to be greatest in the Southeast 
Finally, when the eight variables are combined (the "AU" 
columns), regional differences become quite hard to find/ 
although for each grade level the Southeast clearly still 
has the highest values, ^, 

t'roceeding now to regional analysis of the subsets of 
stu^nt body variables, we find in table 10,4 that in some 
of the regions (e,g,, the Northeast) the percentages vary 
by grade level in what appears to be a nonsystematic way. 
Consequently, we shall concentrate on the regional aver- 
ages. The easiest way of summarizing these results is to 
say that each set accounts for roughly one-third of the ex- 
plained variance with another third being shared (or in 
the common portion). When departures from this trend 
occur, they usually take the form of a larger role for 
SRETH combined with a smaller one for S6HB and a 



Table 10,3.--MiiltivarUte Percentage of Variation in Individual Student Variablei Aiiociated Wit»l tiie Schoola Students Attend, 

by Region and Grade Lerel 



Groups of VariaMas 

(1:3) (4^) (A„) 

Northeast 33 37 

Mid* Atlantic 35 29 

Great Lakts 33 28 

35 32 

FarWtst 26 23 

Southwfst 28 22 

Southfast 41 39 

Grade Level 1 3 



16 


12 


10 


22 


6 


6 


5 


6 


9 


' 7 


6 7 


21 


23 


21 


26 


9 


9 


9 


9 


11 


11 


11 11 


23 


19 


19 


24 


7 


7 


6 


7 


12 


10 


9 10 


26 


27 


19 


28 


8 


6 


5 


6 


13 


12 


9 11 


20 


'20 


18 


21 


8 


7 


6 


7 


10 


10 


9 10 


15 


19 


28 


22 


7 


8 


11 


9 


8 


10 


14 11 


33 


36 


38 


37 


14 


15 


18 


16 


17 


18 


20 18 


6 


9 


12 Average 


6 


9 


12 Average 


6 


9 
« 


12 Average 



Table 10.4,- 



-Multivariate Commonality Analyses of Student Body and Individual Student Social Background Variables, 

by Region and Grade Level 



Groups of Variable 

(1-3) 



Northeast 



MidAtlantic 



QreaKakes. 



Plains 



Grade 


Unique 


Common 


Unique 


Level 


SBHB 




SRETH 


12 


69 


a 


23 


9 


47 


11 


42 


. 6 


56 


24 


20 


3 


67 


17 


16 


1 


48 


13 


39 


Average 


57 


15 


28 


12 


35 


41 


24 


9 


28 


53 


19 


6 


27 


44 


29 


3 


38 


34 


28 


1 


35 


30 


35 


Average ' 


33 


40 


27 


12 


34 


29 


37 


9 


27 


47 


26 


6 


27 


35 


38 


3 


31 


37 


32. 


1 


29 


25 


46 


Average 


30 


31 


36 


12 


42 


25 


33 


9 


30 


47 


2f 


6 


26 


44 


30 


3 


29 


45 


26 


1 


28 




40 


Average 


31 


39 


30 



Far West 



Southwest 



Southeast. 



Groups el Variables 

(1-3) 



Grade 


Unique 


Cemmen 


Unfile 


Level 


SBHB 




SBCTN 


12 


31 


24 


45 


9 


29 


40 


31 


6 


24 


47 


29 


3 


30 


42 


28 


1 


29 


32 


39 


Average 


29 


37 


34 


12 


24 


46 


30 


9 


28 


36 


36 


6 


27 


44 


29 


3 


34 


37 


29 


1 


33 


23 


44 


Average 


29 


37 


34 


12 


26 


41 


33 


9 


26 


40 


34 


6 


26 


37 


37 


3 


33 


30 


37 


1 


26 


42 


32 


Average 


27 


38 


36 



larger one for the common portion. The major exception 
is the Northeast, where the unique role of SBHB exceeds 
that of SRETH by a factor of 2^ wh^e their "comtittdh por- 
tioi^ is remarkably ^all. l^or variables 1 to 3 (i.e., the 
individual stuclent differences in social baclyfround), the 
Northeast differs considera:bly from the other regions, 
while the latter are more like each other than not. The rel-^ 
ative percentage roles for these regions are roughly one- ^ 
third for each set and for their common portion. 

kegional analyses for the remaining sets of varia|>les 
are given in table 10.5. For variables 4 to 8, tve can- note 
a tendency in most regions for the role of SACHV to de- 
crease and that of SMTVTN to increase over the grade 
levels, though not always progressively. Exceptions occur 
in the Plaftis and Southwest. Overall, however, the role of 
SMTVTN in ihdividual student achievement and motiva- 
tion exceeds that1)f SACHV by a factor of roughly 1.5 to 
1. For the "All" set, the unique roles of^BSB and S0(5) 
tend to decrease slightly at the higher grades, while the 
role of their common portion increases. As a general rule, 
roughly one-fourth of these individual student differences 
are accounted for by SBSB and slightly less than one- 
fourth by SO (5), while better than half is shared by^these 
two sets. Again, we would be inclined to relegate most of 
this common portion to SBSB, because it reflects the fac- 
tors principally involved in assigning students to schools. 

We did not conduct similar analyses for the ethnic 
groups because we believed that the most appropriate 
framework for making inferences about the role of the 



schoqlwas one in which all students and their schools were 
included in the analysis together. i . 

In summary, we have seen for th^ multivariate case 
that: 

1. The association of an individual student's social 
background with that of the students he goes to 
school with is about two to three times stronger 
than the association of his achievement and moti- 
vations with his fellow students' achievement and 
motivation, regarded as aggregate qualities. 

2. The strength of these associations changes vary 
little throughout the years of schooling. 

3. As more individual student variables are brought 
into the analysis, differences among schools ac-* 
count for increasingly less and differences among 
students within schools for increasingly more. 

4. These associations tended to be stronger in the 
Southeast than elsewhere. \ 

5. Of the variation explained by these two sets of 
variables, one-third was accounted for by the stu* 
dent body's ethnic composition, another one-third 
by its socioeconomic composition, and the remain- 
der by both factors together. 

6. This tended to be so in every region except the 
Northeast, where the student tody's socioeconomic 
composition played a much greater role. 

7. In the individual student achievement and motiva- 
tional variance that could be accounted for in terms 
of student body characteristics, the^tudent body's 



Table 10.5.— Multivariate Commonality Analyses of Student Body and Individual Student Variables, by Region and Grade Level 



Groups of Variables 

Grada Unique Common Unique 
Level SACHV SMTVTN 



Groups of VarlaMas 

(Ail) 

Grade Unique Camm«n 
Level $■$■ .-^"^ 



Untaiie 

S0|8> 



Northeast 12 

9 
6 

Average 

Mid* Atlantic 12 

9 
6 

Average 

Groat Lakes 12 

6 

Average 

Plains 12 

9 
6 

Average 

Far West 12 

9 
6 

Average 

Southwest V 12 

9 
6 

« Average 

c- Southeast 12 

9 

— ^ - 6 

^ Average 
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17 
26 
38 
27 
16 
20 
35 
24 
18 
27 
39 
28 
33 
27 
40 
33 
22 
27 
37 
29 
41 
38 
39 
39 
27 
29 
40 
32 



36 
16 
20 
24 
38 
38 
31 
35 
25 
24 
13 
21 
19 
32 
14 
22 
30 
30 
23 
27 
10 
12 
18 
14 
27 
24 
22 
24 



47 
58 
42 
49 
46 
42 
34 
41 
57 
49 
48 
51 
48 
41 
46 
45 
48 
43 
40 
44 
49 
50 
.43 
47 
46 
47 
38 



12 
9 
6 

Average 

12 

6 

Average 

12 

6 

Averago 

12 
9 
6 

Averago 

12 
9 
6 

Average 

12 
9 
6 

Average 

12 
9 
6 

Averago 



19 
19 
46 
28 
22 
20 
30 
24 
24 
22 
33 
26 
24 
26 
30 
27 
21 
18 
29 
23 
20 
27 
32 
26 
21 
20 
28 
23 



59 
59 
30 
49 
59 
62 
50 
57 
59 
58 
43 
54 
63 
60 
48 
57 
64 
67 
47 
59 
57 
46 
41 
48 
57 
• 59 
49 
56 



22' I 
22 ^ 
24 
23 
19 

ii 

20 

19 ' 

17 

20 

24 

20 

13 

14 

22 

16 

16 

15 

24 

18 

23 

27 

27 

26 

22 

21 

21 

21 



motivational level played a greater role than did 
its achievement level, and this tended to be so in 
each region. 

8. Of the tDtal variation among individual students 
that could be accounted for in these tern^s, roughly 
one-fourth was accourHed for by the student body's 
social backgroulid. a little less thatt one-fourth by 

- its achievement and motivational levels, juid slight- 
ly more than half by both sets of variables to- 
gether. 

9. This tended to be so for most regions. 

10.2. IS ACH4EVEMENT MORE CLOSELY RELATED TO 
SCHOOL CHARACTERISTICS THAN OUR STUDIES 
HAVE SHOWN? 

In this section we try to assess the degree to which the 
relationship of achievement with school factors changes 
when students are divided into separate groups on the 
basis of their social background and upbringing. It will be 
remembered from chapter 6 that the sets of variables we 
called Home Backgrounds Family Process, and School 
tended to be moderately associated in their relationship 
witti Achievement. It ^occurred to' us that some of this 
interdependence could be a byproduct of our methodology, 
and might therefore be reduced by statistical means. One 
such means open to us waslo use these individual student 
factors as stratifying variables. 

Our first step was to make Home Background and Fam- 
ily Process as unrelated as possible. We therefore sub- 
jected the former set's two variables and the lather's four 
to a principal tomponents analysis. This analysis yielded 
two components, which were then subjected to a varimax 
rotation (for which see Horst. 1965). The results of tfiese 
analyses, already given in table 3.1. showed that the two 
components could be meaningfully interpreted. This first 
rotated component reflected what we have called Home 
Background. Of the variables in which it consisted, both 
Socio-EconomicTStatus and Family Structure and Stabijity 
had high coefficients and the remaining variables much 
lower ones. In a similar manner, of the variables that 
made up the second component the ones we called Family 
Process all had high coefficients while the ones we called 
Socio-Economic Status and Family Structure had much 
lower coefficients. Accordingly, we used these aggregate 
coefficients (viz. those for all students combined) as 
weights to obtain a score for each student on each 90m- 
ponent. The distribution of scores for each component was 



then split into three approximately -e^ual parts r*High/' 
'^Medium/' and "Low*') to produce a totijl of nine groups. 
The numbers of students afid schools in these nine groups 
are gtven in table 10.6, The reader who adds up the row 
values for students in this table will find that we were 
« 

Table 10.6.— .NumbeV of Ninth-Grade SHudents and Their Schooir,^' 
by Home Background and Family Proceiis 



Horn* Background 




Low 


Family Process 
Modlukn High 


tligh 




120 


6.082 


34.398 




Schools* 


47 


504 


' 765 






8.206 


30,131., 


9.496 ' 




• Schools* 


736 


877 


780 






26,699 


10,132 


544 


• 


Schools* 


883 


772 


210 



• Sinc« B ichool can be repr««nted in mor« than on« »t«tuini th« manrinal ana 
of achoola «xce«d the number actually observed at the ninth trade. * 



moderately successful in sq^arating them 'into nearly equal 
groups. However, a fairly strong relationship between 
Home Background and Family Process still persists, as 
can be seen from the way in which the highest numbers 
ai-e concentrated along the diagonal that runs from lower 
left to upper right. On the* other hand, only 120 students 
are both high in Home Background and low in Family 

' Process, and the opposite is true of only 544. ^ 

We next inquired how successful our stratification pro-' 
cedure was in eliminating the proportion of Achieve^hent 
associated with Home Background and Family Process. 
The more successful it was, the greater (we reasoned) 
would he the role of school factors in Achievement. Table 

. ^10.7 shows^the results of commonality analysis for each 
cell in which the different aspects of the school and its 
possible effects were represented by the set we called 
SO (5) in earlier chapters.'* To these we added the two 
family background variables of Socio-Economic Status 
and Attitude Toward Life. We did this because we recog- - 
nized that our stratification procedure did not completely 
eliminate family background as a source of variation. 
These two sets of variables are denoted as SCH and FB, 
respectively, in table 10.7. We found that the percentage 
of variation in Achievement accounted for by these 7 
variables ranged from 13 for students with a high rating 
on Home Background and a medium one on Family 

^ Viz, Expectations for Kxcelience, Attitude Toward Life, Educa- 
tional Plans and Desires, Study Habits, and Achievement. 



Table 10.7.— Commonality Analysis of Family Backfrround and School Factors in Achievement, by Home Backgrouad and 

Family Process: Ninth-Grade Students 



Hom« Background 



Low 

KSQ Unlqu* Common Unlquo KSQ 
(FB.SCH) FB SCH (FB,SCH) 



High ... 
Modium 

low 



31 
20 
28 



Family Procoss 

Medium High 

Unlquo Common Unique BSQ Unlquo Common UniqiM 

f» ) SCH (FB,SCH) FB $CH 



7 
2 
17 



9 
19 
24 



84 

79 
59 



13 
27 
35 



9 
18 
19 



10 
25 
22 



81 
57 
59 



23 
30 
34 



46 

18 
7 



15 
14 

15 



39 
68 
78 



W,"~F.inlIy Backf round (KB) conttinH S,»cio.Ec4>nuinic Statu. «nd Attitude Toward Life. whll« School (SCH) IconUint the flvt variable. pirUlnln« to U» itttdMit 
'ft aehiftvwiffnt and motivfttional levelft. 
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Process to 35 for students with a low rating on Home 
Background and a medium one on Family Process. Most 
of the values ranged from the mid-20*s to the mid-30*s. 
For jilniost every cell, the^unique percentage for School, 
factors '(^CH) exceeded the one fur Family Background 
(FB), while-their common portion tended to be smaller 
than many weliad seen for these sets of variables in earlier 
chapters. However, for students who had high ratings on 
both Home Background and Family Process, the role of 
Family Background exceeded that pf School. Hence, for 
most cells, our stratification scheme was successful in 
reducing the dependence of ACHV on HB and PRCS, but 
failed to eliminate it 

The indLeations of differential relationships for the dif- 
ferent cens made us wonder if such relationships might 
exist aoiong the student body variables as they relate to 
AchieVemefit. In order to fi^nd out, we conducted two 
kinds/ of analysis:- 

1. Commonality analyses of individual Achievement 
with Student Bod/s Achievement (SACHV) and 
Student Body's Motivation (SMTVTN), that is, the 

- four student body variables excluding SACHV. 
before- Achievement had been adjusted for its 
relationship with any other factors (the *'U" rows 
in table 10.8), 

2. These same analyses, after' the relationship of 
Achievement with Socio-Economic Statics and 
Attitude Toward Life hi\d been partialed out (the^ 
"A" rows in Table KKS).-^ p 

It will be seen that, in table 10.8, the unique percentage 
^^or Student Body's Achievement Levef (SACHV) exceeds 
'the one for S\udeht Body's Motivational Level (SMTVTN) 
to a substantial extent for most of the celjs. The roles of, 
these two sets t^nd to overlap more in cells on or below 
the noain diagonal (lower left to upper right) than ab»ve 
it. Even for these latter,, however, the role of -SACHV is 
still quite substantial. This trend alters very little when 
• adjustments are made for SES and ATTUD. Wliat usually 

5 The R- squares for these analyses are not jriven, nipct tljey eah 
/be retrieved readily from table lO.T. For example, for students with 
high ratings on Home Background and low ones on Family Process, 
93 percent of the common variance (i.e.,. 9 + 84) can be accounted 
for and 84. percent by SCH hfter adjustment for SES ar.d ATTUD. 
For each cell, the percentage of total variance accounted for cab be 
obtained by multiplying^ -these percentages hy ,11, the latter being 
Ihe percentage of total variance accounte<l for by both FB and SCH 
factors. 



happens is that the percentage for SMTVTN increases 
slightly, while the common portion decreases. The greatest 
i»le in individual Student Achievement, then, is played by 
Student Body's Achievement, although at times much of 
this role is shared with that of Student Body's Motivation, 
Using the framewprk described in chapter 8, we can 
test to see whether the stratum based on Home Back- 
ground or one based on Family Process is the more useful. 
Or are the two^o interrelated that their roles cannot be 
separated? Table 10.9 shows that tlie latty is more often 
the case. That is, when the five student bo4y variables are 



Table 10.9.-~Percentai;e of V«riation in * Achievement Aaaocistcd 
With Family Backi^round and School Factors, by Home Back- 
'j^round and Family FroccsH: Ninth-Grade Studenta 



Sourct of Variation^ 


R'tgrtssors* 


SCH 


U, SCH 






0 


0 




P 


1 


0 




. . HP 


0 


0 




Z 


I 


I 




HZ 


0 


0 




PZ 


0 


0 




HPZ : 


0 


0 






"50 


54^ 



/The percenUite* are expressed a« a portmn of the Total R-muare (le., In th« 
ftrat column, 1 percent reUt?a to a base uf 60) 

H - Home Background, P Family Procw*. , 



used alone, the -^P", stratum, repre^entipg Family Process,' 
accounts independently for 1 percent of -the difference 
(viz, 1 percent of 50), while the grand slope, ,Z accounts 
for tmother 1 percent. When the two family background 
variables, Socio-Economic Status* and Attitude 'Toward^ 
Life, are alsojncluded in the analysis (the *'FB, SCH** 
colunfln of table ;10,9), only the grand slope. Z, accounts 
independently 'for any variance. In other wordsj the 
remaining variance is confounded with the two strata 
factors and can be accounted for just as well in ternis of 
either. » 

In summary, wo attempted to reduce the dependence of 
Achievement on Family. Background hy^ doing our best.fo 
elimma'tetlie i-elationship between Home Background and 
, Family Process. We did so by means Tif factor analjrtic 
techniques. By u^ing the scores oh these factors, we made 
stratifications on three levels of Home Background and 
three of Family Process, to produce a total of nine groups. 



Table 10.8.— Relative Roles of School Factors in Achievement, by Home BackRround and Family Process: Ninth-Grade Studei|ta 

Family Proctts 

Low Madlum Hlfh 

Unlqut Common Uniqut Uniqut Common Unlqut Uniqut Common Unlqiit 

Homo Background SACHV SMTVTN SACHV SMTVTN SACHV SUTVTN 

~~HiIt\ '^^ ^ U . 52 25 23 68 14 18 52 39 9 

A 42 30 '28 . 73 5 22 60 24 16 

Medium U 71 14 . 15 51 43 6 . 42 52 6 

A 78 5 17 60 32 8 45 49 6 

iQy^ . U 45 51 4 47 49 4 43 52 ^ 5 

' A 59 32 • 9> 52 44 4 43 52 5 

_u _ unadjutted for Soclo-Economic Statut and Attitude Toward Life. A = adjutUd for Socio- Economic Status anPAtUtude Toward Lif«. 
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Although we found some evidence of a differential rela- 
tionship between achievement level and s^ioof factors, it 
was never an appreciable one in'lerms of our framework. 
We concluded that our stratification procedure had failed 
in its purpose, viz; to reduce the confounding o^^ Socio- 
Economic Status and Attitude Toward Life as they related 
to Achievement. Moreover it failed to turn up any differen- 
tial relationships worth pursuing. 

.10.3. DOES'bENERALIZING THE COMMONALITY MODEL 
TELL US MORE THAN FACTOR ANALYSIS? 

The commonality model, described below in appendix A, 
can be generalized so that each variable in turn is treated 
as dependent. We shall first dwell on the nature of this 
extension and then on some of the reasons why one might 
want to use it. 

Suppose we are interested in the manner in whicli each 
variable in a set .is related to each of the others, both 
singly and in combination. A technique commonly used for 
explaining such relationships is known as factor analysis. 
There are many variations on this technique but they 
all involve bringing in a lesser numl)er of components with 

4cnown mathematical properties as an-aid to understanding 
a set of variable interrelationships. Commonality analysis, 
on the othef hand, enables one to deal with the variables 
themselves ra^ther than with a set of hypothetical com- 
ponents. For" instance, given three variables, A'l, .V^j. Xu 

• one can perform a commonality analysis in which each 
variable in turn is tre^ited as dependent and the remaining 
two as independent. The results of these three analyses 
might be organized as follows: 



Ord«r 



Xi Sum % 



Residual X, a ' e 

First U (X,) - f 

U (X;) b 

U (XO c fl 

Second C (X.Xj) 

C(X,X3) ^ - h 

C (X:XO d 

Sum% 1 1 



a+e-f I 

b+k 

cf g 

^ 

h 
d 
3 



The entries in each column result from a single com- 
monality analysis. The entries in the **Residuai (Xi)** row 
are merely the unexplained variances for that pjitUQiilar 
commonality analysis (viz, « rr 1 — RSQ (XiXii), when 
Xi is dependent, etc.). In the first column, the entries 
associatedVith the rows labeled "f/rXi)'*^ and ''f/rxj" 
arc the portions of the total variance for A'l that can be 
uniquely associated with X2 and A'a respectively (viz, 
b = RSQ (XzX^) — RSQfX:^). etc.). In the same column, 
the erttry^ associated with CtXiXxO is the portion of total 
variation in X\ that is confounded with both X^ and Xa 

,(viz, C(XJC^) = RSQ(X,XO — IJ(X2) — U(XO). The 
column entries sum to one in eiach case, which is to say 
that all of the variation in each variable is completely 
accounted for in the table. The sum of the column entries 
across columns is equal to three, which is the trace of the 

* total correlation matrix. The last columfi, which contains 
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the sum of each row's entries, indicates where the major 
portions of variation lie for the full set of variables. For 
example, the first row sum indicates the percentage of 
the total matrix variance that is r,esidual Similarly, the 
next three entries indicate the portion of totarfinAtrix 
Viiriance that is uniquely associated with each of V3^ria6les 
A'l, and A'.-i. 

When should this technique be used? At least three 
possible applications suggest them.selves: ' 

X* To uruthjzv the relationship (imon() n member of 
dependent variables. — For instance, one might 
* want to select a subset of variables that would 
capture as much of the |otiU matrix variance as 
possible. To do this, one woiitt^^d to each column 
sum the other row entries that involve that Viiri-, 
able, as a subscript. Thus if we were to select 
variable Aj, then the total matrix variance ac- 
counted for by that variable would be 1, plus the 
row entries V(Xx), plus those for CiXxXz) and 
C^'A'iAV, If sinylar sums were formed for the 
other variables, we could then decide which single 
variable accounted for the most variance. If no 
single variable was outstanding in this respect, we 
could proceed from the best subset to the second 
best subset, antl so on, 

2. To amihjzc relationships amomj rariables or sets 
of variables that represent different domains. For 
example, one might have measures of a given 
attribute that were obtained by means of different 
kinds of mea.suring instruments (paper-and- 
pencil tests, say. as opposed to intervJew reports'). 

3. To analyze the relationships ainomj variables that 
have both been measured differently and been 
drawn from differmt domains of content. Thus on% 
might want to do this before combining them as 
a set of multivariate dependent variables. 

As an example of the first application, let us inquire 
into the relationships among the five measures of achieve- 
ment at the ninth grade. In our earlier woik. these were 
combined into a single achievement index by means of 
factor analysis (Mayeske et al., 1972a). The results, which 
have been unitized, are given in table 10,10, The fact that 
the unitized elenients sum to only 95 indicates' that there 
were many values too small to be wortli including. Without 
any loss due to such fractionally small valuer or to round- 
ing error, eadi column sum would equal 20 percent. It will 
be seen that the smallest values are for "Reading" (i,e., 
the reading comprehension test) and. the largest for 
^'General Information.** If 20 percent is the maximum 
possible value for each variable, then, as the "Residual" 
row' indicates, there is less confounding (i,e„ a greater 
residual) for the nonverbal test than for any of the other 
measures. The greatest confounding exists for the verbal 
and general information tests. The saim of these residuals 
shows that J85 percent of the total variance is residual. By 
adding uj^the entries in the "Sum*' column for the differ- 
ent orde/s of coefficients (i.e., all those for the first order, 
all thode for the second- order, etc.),. we can tell where 
mostyOf the total vnriance lies. The sums are: 9 for the 
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Table 10.10.— Generalized Commonality Analyaea of Ninth-Grade Student Achievement Measures 



Ordtr 

Residual 
First ... 

Second 



Nonvtrbal 



Verbal 



3 4 5 

Gtntral 

Reading Mathematics Information 



Third 



Fourth 



(Xi) 1 

U(l) 

U(2) 

U(3) 

U(4) 

U(5) 

C(12) , 

C(13) 

c(U) : 

C(15) 

C(23) 

C(24) 

C(25) 

C(34) 

C(35) 

C(45) 

.C(123) 

C(124) 

C(125) 

C(134) 

C(135) • 

C(145) 

C(234) 

0(235) 

C(245) 

C(345) 

X(1234) 

C(1235) 

C(1245) 

C(1345) 

C(2345) 

Sum % 



5 
19 



first order; 9 for'the second; L") for the third; and 27 for 
the fourth. Hence, most of the nonresidual variance lies 
in the fourth and third orders, respatively. By forming 
cAumn sums accordinR to the procedure described under 
application 1, we Wnd that some r>2 i)ercent of the tot^tl 
matrix variance can l)e accounted for l>y the **Verhar' 
measure alone. The measure that comes ch^sest to it. rffter 
allowing for the ^Terbal'' measure, is "Mathenflatics." 

Our next analyses focused on the relati<*nships hetweeK^ 
Achievement, the com|)osite fornied of the five achieve- 
ment measures^n table 10.10, and Motivation. The results 
are given in table 10.11. It will be seen immediately that 
morjp variance is residual here and that the higher-order 
portions are much smaller than for the separate achieve- 
ment measures. In fact, roughly 75 percent of th^ variation 
in Achievement is residual, hut only r>0 percent ^>f^l^» 
variation in Attitude Toward Life and-Study Habits.'* The 
**Sum" column shows thiU 60 percent of the total matrix 
variance is residual. The remaining variance is distf il)uted 
among the different orders of coefficients as follows: first. 
13 percent; second. 6 percent; third, 11 percent; and 
fourth, 5 percent J Attitude Toward Life and Study Habits 
each account for 40 percent of the total matrix variance. 

« These perrentaf?es are obtained by dividing: the residual values 
by the iraximum value of 20 percent. 

7 These percentages are obtained by sumnain^ the percentages in 
each order's *'Sum** column. 
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4 

0 

1 
0 
2 

0 
0 
0 



0 
1 



0 

1 

0 



7 
0 
1 

0 
0 
0 

0 
0 

0 
2 



0 

1 



8 
1 

0 
0 

1 
0 
0 

0 
0 

1 

0 
0 

1 

0 
0 



5 
0 
2 
0 
0 

0 
0 
0 

2 
1 



6 

19 



18 



19 



20 



Sum % 

35 

1 . 

3 

I 

1 

3 

0 

0 

0 

0 

2 

1 

3 

0 

2 

1 

1 

1 

2 

0 

1 

0 

2 

3 

3 

2 

6 

5 

5 

6 

5 
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No other variable comes anywhere near matching their 
performance, but if we had to choose a runner up it would 
be Educational Plans and Desires. 

In the last of ' these generalized commonality analyses, 
we comhintid the four motivational measures into a single 
set called Motivation, kept the five-variable composite 
called AchiWem^nt, and brought in the set called Home 
Kackground^^ which consists of Socio-Economic Status, 
Family Structure and Stability, and Racial-Ethnic Gcoup 
Membership. But first we had to decide how the results of 
multivariate a\id univariate commonality analyses could 
be incorporated^into a common framework. Our procedure 
was as follows. In each column, the results for the uni- 
variate or multivariate commonality analyses were 
entered as before. For a univariate analysis, the sum of 

. each set of residuals and higher-order coefficients was of 
course 1, since this was each variable's total variance* 
For a multivariate analysis, the corresponding sum in 
each case was also to the upper limit of variance, but this 
in turn was equal to the nQmber of dependent variables, 
which was always greater than one. Once all the entries 
had been made in the table, they were divided by the total 

. number of variables in the matrix. This had the effect of 
making the total variance for the matrix equal to one 
(wjthin rounding error). The variance of a single set of 
variables was then merely the number of variables in that 



Table 10.11,— Genertliacd Commonality Analyses of Ninth-Gr^e Student Achievement and Motivational Measures 



Ordtr 



Residual 
First .... 



Second 



Third 



Fourth 



..(XO .... 
..U(l) ... 

U(2) 

U(3) 

U(4). 

U(5) 

.C(12) . 
C(13) 
C(14) 
C(15) 
C(23) 
C(24) . . 
C(25) .. 
C(34) . . 
C(35) . , 
C(45) , , 
.C(123) ,v 
C(124) . 
C(125) . 
C(134) . 
C(135) , 
C(145) , 
C(234) , 
C(235) , 
C(245) , 
C(345) 
,C(1234) 
C(1235) 
C(1245) 
C(1345) 
C(2345) 
Sum % 



1 

19 



1 

20 



1 


'2 


3 


4 


5 


"J 


fcji|fVwifl lions 


Annua t 










for 

iwr.-- 


Toward 


Mucaiionai 


Study 






Lxcaiianca 


Lift 


Plans 


Habits 


Achitvtmfnt 


Sum % 


13 


10 


12 


10 


15 


60 




1 


0 


0 


0 


1 


• 1 




0 


3 


0 


4 


1 


0 




0 


2 


3 


' 0 


3 


1 




0 


4 


0 


0 


1 


0 




1 






0 


1 


0 


1 


* 


0 




0 


0 


0 




1 


0 




0 






0 


0 


0 




0 


0 






1 


0 


1 


1 




1 




0 


2 


0 




0 


0 




0 


0 


1 






0 


1 


0 


0 




0 




0 


0 


0 


0 ' 






0 








2 


0 


2 






1 




0 


1 






0 


0 




0 




2 






0 






c 




0 




n 
u 




0 


0 






0 


2 








1 


3 


0 




1 








0 




1 








0 


1 











18 



19 



19 
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Table 10.12.— Generalized Commonality Analyses of Ninth-Grade Student Home Background. Motivation, and Achievement Meaaures 



Ordtr 

Residual (Xi) ... 

First U(l)... 

U(2)... 

U(3)... 

Stcond C(12) . 

C(13) . 
C(23) . 
Sum %. 



1 

Homt 
Background 

30 

3 
3 



2 
38 



Motivation 



44 
2 

1 

4 

51 



Achitvtmtnt 



12 



Sum% 



81 
4 
4 
4 
2 
4 
2 

101 



set, divided by the total number of variables in the 
matrix. 

The results of such an analysis are displayed in table 
10.12. Since there were three variables in the Home Back- 
irround set, Its variance was 3 divided by 8, the total 
number of variables in the analysis. This value, rounded 
to two places of decimals, is given in the **Sum** row. 
Similarly, the four motivational variables accounted for 
half of the total matrix variance (the 51 in the table was 
due to rounding), while Achievement, a single variable, 
accounted for only 12 percent. It should be immediately 
clear from table 10.12 that most of the variance for each 
set of variables is residual to the others. Thus roughly 79 
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percent (i.e., 30 divided by 38) of the variance in Home 
Background is residual, while the corresponding values for 
Motivation and Achievement are 85 and 58 percent respec- 
tively. Overall, 81 percent of the matrix variance is resid* 
ual, with a remainder of 12 percent in the first order and 
apercient in the second. Since there are differing numbers 
of variables in each set, we cannot proceed as before and 
pick out the variable with the best explanatory perform- 
ance. However, if the total matrix variance is used as a 
base, it becomes obvious that the degree of relationship 
among these sets is not as ^eat as our analyses in previous 
chapters might have led us to believe. 
In summary, the commonality model can be generalized 



97 



to show how several sets of variables, both singly and in 
combination, contribute to total matrix varianee. By 
applying this type of generalized model to a set of five 
achievement measures, we found that some 35 percent of 
the total matrix variance was residual, but that 42 per- 
cent of the common variance was shared among three or 
more of the other variables. When we combined Achieve- 
ment with each of the four motivational nfeasures in turn, 
we found that some 60 percent of th^ total matrix variance 
was residual, while most of the common variance was 
either unique to a single variable (13 percent) or shared 
among three of them (11 percent). When we combined 
the four motivational measures into a single set, called 
Motivation, and entered it into the analysis with sets 
called Achievement and Home Background, we found 
.that .some 81 percent of the total matrix variance was 
residual. Of the remainder, 12 percent was unique to one 
of the sets, while 10 pevcent was shared by two of the sets 
together. We concluded that the commonality model could 
indeed be generalized to a partitioning of total matrix 
variance, and that such a procedure could help to reveal 
struc^ral interrelationships among vari:;h!cr, -a result 
not readily achieved by factor analysis. 

10.4. DOES A WITHIN^SCHOOL STUDENT EQUATION 

YIELD A BETTER MEASURE OF SCHOOL EFFECTS? 

Among the myriad researchers who have worked with 
the data from the Equality of Educational Opportunity 
Survey not a few have suggested alternative methods by 
which these data could be aggregated, analyzed, or both. 
The remaining sections of this chapter will therefore be 
devoted to examining the comparative merits of several 
such methods, including some recent extensions of our 
own commonality model. 

D. E. Wiley (1973) has suggested that a more appropri- 
ate way of analyzing so-called school effects would be to 
compute a within-school regression equation on individual 
students and then, using this equation, adjust individual 
student achievement scores for their within-school rela- 
tionships. Residuals to this equation wH)uldJhen be aver- 
aged by school and treated as dependent in an among- 
schools analysis. Such an approach assumes that the 
within-school relationships are unaffected by school dif- 
ferences. Since, as we have seen, there wits such a pro- 
nounced streaming of students into schools on the basis 
of their socioeconomic status and ethnicity in 1965, when 
these data were collected, the assumption h probably 
unwarranted. Moreover, a great many other sets of vari- 
ables were correlated with these two. Nevertheless, Wiley's 
approach s^ms worth a try, and we have therefore 
examined it here in some detail. The data used were for 
the sixth grade, since the sample of schools (a total of 
2,372) was most adequate at that level, and the variance 
in Achievement among schools (some 32 percent of the 
total variance) was greatest. 

In most of our analyses we have used a mixed data- 
analysis model. By this we mean that the individual stu- 
Hpttf IS the uiittof analysis, and the attributes of the school 



he attends are appended to him as if they were his own.* 
When student variables are analyzed by means qf such a 
model, the resulting equation is called "Total," since ali 
the differences among students on these variables have 
been entered into the analysis. When student and school 
variables are analyzed together in such a model, the 
resulting equation is called a mixed one because, although 
school differejices, like student differences, enter to the 
maximum extent, they are not. as great because there are 
more students than schools. 

In the analyses that follow, we began by comparing 
the results obtained from the "Total" student equation 
"with those from the Within-school equation. The latter 
was obtained from our data analysis model merely by 
partialing out of the dependent variables its among-school 
counterpart, and then regressing this residual on the 
individual student scores. For example, if we were analyz- 
ing Achievement and Spcio-Economic Status, a simple 
regression of the former on the latter would yield m 
^^Total" student equation. By partialjng school mean 
Achievement (i.e., the mean Achievement of the students 
in each school) out of individual student Achievement, 
and then regressing these residuals on individual student 
Socio-Economic Status, we would obtain a within-school 
equation. Such equations wer« e()m|)uted with the follow- 
ing sets of variables: 

1. Socio-Economic Status. ^ 

2. Home Background, consisting of: (a) Socio- 
Economic Status; (b) Family Structure and 
Stability. 

3. Home Background and Racial-Ethnic Group Mem- 
bership. 

4. Family Background, which In this case consist* 
of:- (a) Home Background and Racial-Ethnic 
Group Membership; (b) the four motivational 
measures that we called Family Process. 

The resulting equations were then applied to the total 
student differences to see how much of the variance *in 
Achievement each accounted for,* The difference between 
them, we reasoned, would be a fneasure of the extent to 
which the, variance that was accounted for by one would 
be unaccounted for by the other. We therefore formed 
the following measure of difference: 

A - RSQ (HB)roui — RSQ(HB)ma.^^ , (D 

In equation 1, the rightmost terms differ. only in their 
weights; the variables are the same in each case. The 
variance accounted for by the 'ToUU" equation for Home 
Background (i.e„ RSQ(HBhoi^i) is given first becauat 
it is the highest value. This is so because the weights used 
are taken from a least-squares fit to total students. The 
variance accounted for hv the "Within" equation is sub- 
tracted from it, Th<* difference between these two terms, 
A, ift a measure of the extent to which variance unex- 
plained by the Within" weights is explained by "Totar 

• For a compuUtional rationale, tee lection A,l of appendix A. 

^ This wag done by obtmininR ah egtimmted score with th^'diffw^ 
ent equnLiuns, and then reffressingr Achievement against it The 
R'Square resulting f|rom this regression was a measure of the vari- 
ance that it accounted for. 



weights. When A is zero, it indicates th«'it the same results 
would have been obtained with either equation. When A is 
large, it indicates that the "Within" equation would leave 
more variance unexplained than would the "Total" equa- 
tion. The importance of this for oiijr inquiry is that such 
unexplained v^triance miyrht then be picked up by school 
variables, thereby affording grounds to estimate a greater 
school effect. 

The "Percent*' column of table 10.13 contains these 
A's. It will be s^en that the "Total" and "Within" equa- 



Table lO.U.^PercenURf of Student Variation in Achievement 
Associated With the Total Equation That Ih Independent of the 
Withln-School Equation: Sfxth Grade 
' — ■ 1 

VaHabIa Set Perc«nt 

1 , Socio-Economic Status 0 

2, Home Background 0 

3, Home Background Including Ethnicity ^- L 

4, Family Background 2 

.Now.— There are 123.305 students and ihciY 2.372 »chooIii included in these 



tions, yield the same results for both Socio-Economic 
Status and Home Background, However, when ethnicity 
(RETH) is included as an aspect of Home Background, 
the "Total" equation picks up.l pei^ent more than the 
''Within** equation, and 2 percent more when it is included 
as an aspect of Family Background. Hence, when a more 
comprehensive set of student background variables is 
usea. the "Within'* Kquation accounts for 1 to 2 percent 
less of the variance than does the '^Total" equation. 

Is it the school variables that are picking up this extra 
1 to 2 percent? To find out. we computed regressions in 
which "the estimated score from the **Total" or **\\'ithin** 
analysis was entered as a variable along with a set of 12 
variables jiertaining to residence and school, called 
SCH00L(12)J" The unique variances for the UtuJtinds 
of analyses were computed as follows: 

U(SCH) ^ RSQ(Hni,..uSCH) — RSQ(HR)r„,i (2) 
U(SCH) RSQ(HBsKaiu.SCH) — RSQ(HB)sK,u.n {^) 

The difference, d. between equations 2 and 3 is a measure 
of the extent to which the "Within" equation allows more 
variance to be explained by SCH00L(12)— SCH in 
equations---.than does the "Total" equation. These values 
are given in the 'T.*' 'IVr and columns of table 10.14. 
Here, the d values indicate that SCH00Ln2) does indeed 
pick up the variance that: (a) was left unexphiined by the 
"Within" equation; (h) would have been picked up by the 
"Total" equation. In consequence, a very slightly greater 
school effect might be inferred from these results. 

We were not able to follow Wiley's suggestion and 
•WP^Rate the residuals /to the school level for an among- 
schools analysis. However, we did scale up the unique 
variance for the school variables from the student level to 
the among-school level. Our method was to divide them bv 



Table lO.U.^PercentaK^ of Student Variation in Achievement Unl- 
quely Aaaociated With School Variables for the Total Mi 
Within*School Equationa! Sixth Grade 



These were: two variables pertaining to reg^ional and rural- 
urban location; Ave student body variables; and the Ave teachinfi: 
stair ^riables. 



Variable Set 



Unique Percent 

T W d 



1. Home Background and Twelve 
Residential/School Variables 14 14 

2. Home Background, including Ethnicity 

and Twelve Residental|/School Variables, 6 7 

3. Family Background and Twelve 
Residential/School Variables 6 8 
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NoT«, —There, are 12H.30$ otiiclcnu and th«ir 2.372. ichooU included in tll« 
«n«ty»et. I 



the percentage of variation in Achievement that lies among 
schools, viz, 32. Having done this, we found that use of 
the "\Vithin"^equation allowed the School variables to 
account for some 3 to 6 percent more of the among-school 
variance than the "Total" equation^* We concluded that 
this procedure did yield more variance that could be 
accounted for by differences umong schools. It should be 
acided immediately that, with these data, the procedure is 
a questionable one. This is because of the pronounced 
assignment of students to schools on the basis of their 
sotuo-economic status and ethnicity— a practice that 
rendei-s unlikely Wiley's assumption that, at the indivdual 
level, the relationship of these factors with achievement 
is not affected by differences among schools.*- 

10.5. IS THE COMMONALITY MODEL MISLEADING? 

We have already mentioned our reliance on the analytic 
technique known as the commonality model This model 
was developed in l%r>-66^y Alexander M. Mood, to deal 
with problems arising out of the initial analysis of the 
Equality of Educational Opportunity Survey.*^ Briefly, 
the problem was that student, achievement could be esti- 
mated moderately weH from a number of scliool attributes 
before any student background attributes had been taken 
into account. However, after the relationship 6f achieve- 
ment with these background attributes had l)een allowed 
for. this previous relationship with school -attributes 
tended to vanish. These. results seemed to imply that 
there was a degree of overlap, or confounding/in the way 

>> Uninif itchool (iifferencps an their own variance hase. 

>2 Another approach* not tri*;d here, wouW be to make the follow* 

in^ compartson: 

/ 1. Take residuals to the "Within" equation for each student, 
and averaRe these by school, 

2. For these averaged residuals, compute the variation amonf 

schools. 

3. For the same variables as in step 1. take residuals to th« ' 
"Amonjf" school equation. 

4. For these residuals, compute the variation among schools. 

f). Compare the magnitude of the. variation obtained by sttp t 
with that obtained by step 4. 
It seems likely that, for this kind of analysis as well, the "Within" 
<H|uation would yield more variation that could be associated with 
differences among schools. However, the same assumptions wooM 
still be required for the "Within" adjustment. ^ 

>5 For the type of problem to which we refer, see the ColtRiM 
Report (e.g.. Coleman et al, 196C, Uble 3.23.1, p. 303). A version of 
the commonality model was developed in England at about the skins 
time, but in a very different context, by R. G. Newton and D, J» 
Spurrell (1967). 
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that student background and school attributes related to 
achievement. The commonality model was developed in 
order to obtain a quantitative expression for the extent 
of this overlap. 

Another aspect of the survey that' should be recalled 
here is that it collected a broad ran^e of data al>out indi- 
vidual students, their teachers, an.d their schools, from 
students of different grade levels at a single point in time. 
Thus the relationships observed atilong students at any 
one grade level were associational in nature. This meant 
that their inteifrelationships could be thought of as arising 
in part from previous interrelationships, as well as from 
their interplay over time. The possibility therefore existed 
of a degree of intercor relation among the different classes 
of variables that would be difficult to classify in terms of 
a causal or quasi-causal model. The problem was, that, 
within each class of variables, gross indicators rather than 
well-measured variables were all that was avail.ible. Often 
even these did not adequately sample their domain of rep- 
resentation. For example, the indices related to student 
•attitudes and motivation were often merely crude com- 
posites of those items that happened to be available. One 
could certainly think of many other kinds of attitudmal 
items related to school effects that might have been col- 
lected had time and money allowed. Some of the other 
drawbacks have already been alluded to: indices were more 
comprehensively measured at the higher than at the lower 
grade levels; responses weie likely to be more reliable for 
older thait for younger students; differences across grade 
levels tended to reflect dropout rates that differed by re- 
gion and ethnicity. Findings based on such data are iiores- 
sarily tentative, 

Put let us return to the reasons for our adoption of the 
commonality model. Ordinarily, in a study of this type, 
one might classify the variables into those that can be con- 
sidered dependent, or ''outcome variables/' such as achieve- 
ment, and tho.se that can be considen»d independent, or 
*input varial)les;' such as student background and school 
resoiirces. A regression analysis of outcome on input vari- 
ables would yield regression coefficients from which tenta- 
tive causal inferences might he made— j)rovided, of cour.^e, 
that the assumed direction of the cau.sal re^itionship cor^ 
responded to reality. Here, when we actually j erfornf\ed 
such analyses, the it^gn^ssion coefficients as.sociated with 
our crude indicators behaved in a more or less erratic 
manner, depending on their partners in the equation. For 
example, the coefficients for the ethnic com|>osition of the 
student body and of the teaching staff would each be posi- 
tive — except when they appeared in the analy.ses together, 
whereupon the latter would take on a large negative value. 
We realized, of coui-se, that such erratic behavior on the 
part of regression coefficients was chiefly due to the de- 
gree of relationship that existed among the variables (this 
is often called the problem of collinearity). What we need- 
ed was an ex|)lanatory model that would enable us to (tt) 
deal with classes of varial)les nither than single ones; 
(b) accommodate our analysis to'the shifting directional 
values that single variables might take on V>ecause of their 
companions in an equation; (r) avoid some of the metric 
nssiimptions required of our indices in order to interpret 



their regression coefficients. We t^ierefore adopted a* ver- 
sion of the so-called unique variance explained model. 
What we N^anted was to represent the degree of correla- 
tion that existed among different ^ariables, and to single 
out the portion o*f it that might -be^neaningful. We found 
that the unique variance explained model could be ex- 
tended so as to express the portion of variance explainable 
in terms of either on^ of the sevdral sets of, variables 
being analyzed. This extension wa:^ called the common- 
ality model because it expressed thei portion of variance 
common to, two or more of the sets. 

The commonality model, then, wafe not something im- 
posed on our data, but a natural i esult of the confrontation 
between the unique variance e^ainW model and the pe- 
culiarities of our data. For exampli, in our first mono- 
graph, referred to here as tlie^chodl Study, we observed 
that the correlation of Achievement ivith student body and 
school factors was substantial for each, but that when both 
were combined in a regression analysis their multiple cor- 
relation was not much greater thari the one observed for 
either alone. In terms of our unique variance explained 
model, this meant that each of th^ sets would have small 
unique values, but that there was/a great deal of overlap 
in the variance that either one c^uld explain alone. More 
formally, for two sets of variaWes, S and their unique 
values, (/. would be defined as f/llows: 



U(S)^RSQ (S£)-KSQ (B) 
U(Br-RSQ (!i B)—RSQ (S) 



(1) 
(2) 



where RSO { ) denotes th/ squared multiple correlation, 
or R-square, of each set inT the parentheses. Clearljf. if the 
separate R-squares for K and B are both large, and the 
\fTt\ie when both are ei/ered together is not much larger, 
then the U values will/<>e small. To express the overlap be- 
tween S and B. the/, the following eqUktion was devel- 
oped: / 



C(SJi)^ RSQ (SJi)—U (S)~U (B) 



(3) 



The R-square for each set of variable^ could then be ex- 
pressed as a function of its unique and common portion*,* 
as follows: 



RSQ (S)' 
RSQ (B) 



^C(SM) + U(S) 
(SM) + U (B) 



(4) 
(5) 



and the R-squares for both sets as: 

RSQ (SJi) C (S.B)+U (S)+U (B) (6) 

There are 2* » coefficients that result from a commonality 
■ analysis. In the next section, then, we have applied to our 
data the model.; projmsed byil. A. Greager and R. F. Boruch 
(1969), and by P. Horst (1973). Each of these modell 
transformrf.tlup numt>er of independent or regressor vari- 
ables into orthogonal or unrelated .variables, and then 
expresses t,he variation in the dependent variable as a 
function of (the latter. The Creager and Boruch approach, 
w hich migljit be termed a reduced-o-ank model, attempts 
also to reduce the numl>er of observeH. variables to a lesser 
numl)er of composites. In contrast, the Ilorst approach 
works with the full number of observed varrables, -and 
might therefore be termed a full-rank model. 



The reduced-rank model car> be descril^ecl. at the risk of 
oveBsimplification, as one in which the number of factors 
or components used is smaller than the nii mber of observed 
variables.^ It is applied somewhat as foil dws; 

-L_A dependent variable is re^rressed against- an in 



ables, and a com- 



dependent, or repressor, set of var 
posite variable is forfined. 

2. * The nth-order repressor correlatidn matrix is then 
; subjected to a principal components analysis. 

3. Some number of the components fewer than n is 
orthogonally rotated to a meani^tful positioa by 
means of any desired rotational scfceme (including 
a least-squares rotation to a predetermined struc- 
ture). I 

4. Component scores are computed, and the variance 
in the composite dependent variab e is jexpnes^ed 
as a function of the orthogonal cornponentft*^ 

5. A new multiple gorrelatiol and a rej ressioq weight 
for each of the n observed variabl es can then be 
computed from these components. ' 

The above approach was tried "^'xKWy lcr) 31 scbooMevel 
variables (listed in table lfe6. b^Iown (6) 20 student-level 
and school-level variables combined. 'Phe school-level anal- 
yses proved unfruit/ul for two main reasons: 

1. The variables analyzed did not fall into nffeaning- 
ful groupings. ^ 

2. A substantial portion of predicWuH* variance in 
the dependent variable was lost. 

When student-level and school-level variables were ana- 
lyzed together, the resists were even worse. In addition 
to both aforementioned reasons^- level-©f -analysis compo- 
nents emerged (^i.e., one component that was primarily 
student-le.vel and one that was primarily school-level). As 
a consequence, the reduced-rank model was not given fur- 
ther consideration, even though for singular matrices it . 

' regained an attractive approach.^' 

The full-rank model differs from the reducfd-rank model , 
in that it extracts as many principal components as there' 
are observed variables. If these components are then ro- 
tated so that each one is maximally related with an ob- 
served variable, the same computations can be performed 
as in stages 4 and 5 of the reduced-rank model described 
above. However, these computations yield very little that 
cannot be obtained from a straightforward regression 
analysis. This is because: (a) the total variance of each 
variable is retained in the model; (h) the dependent vari- 

oable tends, to be ifitted to the variance in each component 
that is unique to it. Accordingly, we did not pursue this 
form of the full-rank model further. 

There was one form of the full-rank model, however, 
that we felt might yield results that would be well suited 
to such data. It will be recalled that the data we are work- 



"We ihall not distingruish here between a factor analytic and 
component analysis approach, although each can be thought of as 
proceeding from different assumptions (Beaton, 1974). 

"See Beaton (1974) for. the compuUtional deUils. 

« I.e., for cases where the empirical rank of the matrix was less 
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ing with are associatipnal in nature. Because of this, we 
did not designate if^LoAie variable or set of variables as 
dependent. Rathfr. we« entered them all m the component 
analysis together, extracted the full number of components 
(i.e., the same as the number of variables), and orthogon- 
ally rotated tfiem so that each would be maximally related 
to only* one of the observed variables. The re.sults of this 
anak^ are given below in table 10. if). ^ 

Table 10.15.— Relation of Each Observed Variable With Its Ortho- 
. • . ffonalized Counterpart 



Rank Order 



1 



.Rural 



Ur^n 



Variabit 



Correlatiort 
Co«Hicioiit 



Location 



1 



2.5*]^ iRegional Location ' 

and 

Teaching* Staff's Trainingiand 
Salary Level 



A. 



4 Family Structure and Stability 



,97 
.96 

,95 

.9'4:'^ 



*:^2 
.91 
,90. 



5.5 t, Expectations for Excellence 

- and 

Teaching Staf^sTreference for 
f . Student Abilit^Level 

7 — ,* Socio-Economic Status 

8 Educational Plans and Desires 

9,5 Attitude Towar^i Life 

and 

. • Study Habits- 



H Teaching Staff's Teaching Conditions ^9 

12 — Achievement .88 

13 Ethnic Group Membership ,86 

14 Teaching Staff's Verbal Skill Mix .84 

15 , , i Teaching Staff's Ethnic Composition ,80 

16 Student Body's Expectations for .78 

Excellence 

17 Student Body's Educational Plans ^ .73 

18 Student's Body Study Habits .71 

19.5 Student Body**$ Achievement Level .69 

and ' 
Student Body*s Attitude Toward Life 



Nora.— ThM* anatyMt wer« conduetMt on ^hc 113.30S aixth-«rad* aiu^tnli aa4 

their 2.372 •ehoult. 



Our first comparison of interest here is the ei^tent to 
which the correlation of each orthogonal confiponent can 
be related <Jo its observed counterpart. The higher this, 
correlation, the less likely it is that the observe^ variable 
can correlate with any of the other components. Similarly, 
^the lower this correlation, the more likely it is that the ob- 
served variable can 1^ correlated with components other 
.than its own. It will be seen that the coefficients are great- 
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est for such variables as: Rural-UrbanOiOcation; Regional 
Location; Teaching Staff's Training ind Salary Level; and 
the individual student^^ Family Stracture and Stability. 
Next come most* of the individual student motivational 
measures, closely followed by Achiev«nent.*In the lowest 
group are two of the teaching staff variables and — lowest 
of all — every one of the student bo^^jvariables. It should 
be remembered flmt, since all the variance of ei\ch variable 
is retained in the analysis, even a (h9 Correlation of an ob- 
served variable with its orthogonalizea counterpart leaves 
0*19 of it? variance (viz, 1— (.9)^) to bV accounted for by 
other components. - \ 

Table 10.16 shows the coefficients for\the primary or- 
thogonal components of interest: the individual student 
acljievement and motivational measures.^^ For Expecta- 
tions for Excellence (EXPTN), all the coefficients are low^ 
relative to the correlation of the observed variable w;ith 
ife orthogonalized counterpart, which is 0.94. However, if 
we use a cutoff value of 0.07 (which is roughly 1 percent* 
of the variance, when squared and rounded), we can note 
that, of the- individual student variables, only Ethnic 
Group Membership and Achievement fail to qualify as 
related to the orthogonalized EXPTN. At the school level, 
however, only the student body version of EXPTN quali- 
fies. Applying the same cutoff point to the coefficients for 
ATTUD, we frnd that, of the individual student variables, 
only Racial-Ethnic Group Membership fails to qualify, 
while at the school level only the student body version of 
ATTUD qualifies. The same pattern is to be found in the 
coefficients for EDPLN and HBTS, except that, for the 
latter at the school level, the student body version of 
ATTUD also qualifies and those of EXPTN and EDPLN 
almost do. FOr ACHV the picture changes somewhat: at 
the individual studeijt level, only EXPTN fails to qualify, 
while at the school level 7 of the 12 variables qualify^d 



another three almost 'do.^*^ Hence, when these orthogon- 
alized definitions are used, achievement has many more 
correlates than do the other motivational components. 

Whether such results appear n>eaningful or not surely 
depends more on the investigator's own theoretical and 
methodological preferences than on any weight of scien- 
tific opinion; the latter, indeed, is sorely lacking in this 
area. Our own preference, with these particular data, is 
for the commonality and regression models. However, or- 
thogonal 'decomposition could be useful as an auxiliary 
technique for throwing light on how such results might 
have come about. 

Nevertheless, when we applied this technique to the^ 
same school -and student-level variables we had used in our 
commonality and regression models, a meaningful frame- 
, work did not emerge. In fact, the orthogonal decomposition 
technique actually discarded information that had been 
retained in the commonality and regression models. Nor 
did a full decomposition yield any information that could 
not be obtained from a regular regression analysis. A va- 
riant of this technique, whereby all dependent and regres- 
sor variables were orthogonally decomposed together and 
maximally related to their observed counterparts, did seem 
well suited to our data. However, the investigator would 
still have to make up his own mind on whether to retain 
these orthogonalized definitions, since there is nothing in 
the technique itself to guide him. 

10.7. SUMMARY ^ . 

In this chapter we reexamined a number of our earlier 
findings by applying new analytic techniques to the same 

i» Kotc tl^at these 5 components are orthogonal to one another ma 
well as to the 15 other components not included in the table. 

20 The two that come nowhere near qualifying are RuraMJrban 
Location and Teaching Staff s Training and Salary Levels. 



Table 10.16.— Coefficients for the Orthogonal Motivation and Achievement Componenta 



Variable ' 

Socio* Economic Status (SES) 

Family Structure and Stability (FSS) 

Racial Ethnic Group Membership (RETH) 

Expectations for Excellence (EXPTN) 

Attitude Toward Life (ATTUD) 

Educational Plans and Desires (EDPLN) 

Study Hablta (HBTS) 

Achievement (ACHV) 

RurahUrban Location 

Regional Location 

Student Body's Expectations for Excellence 

Student Body's Attitude Toward Life 

Student Body's Educational Plans and Desires 

Student Body's Study Habits 

Student Body's Achievement .j:.^ 

Teaching Staff's Training and Salary Levels 

Teaching Staff's Preference for Student Ability Level 

Teaching Staff's Teaching Conditions 

Teaching Staff's Ethnic Composition 

Teaching Staff's Verbal Skill Mix 



Expectations 

for 
Excellence 


Attitude 
Toward 
Life 


Uucatlonal 
Plans and 
Desires 


Study 
HabHs 


Achievement 


07 


10 


13 


11 


18 


10 


13 


07 


13 


08 


03 


04 


03 


04 


17 


94 


18 


16 


16 


05 


18 


90 


19 


25 


12 


16 


19 


91 


19 


18 


16 


25 


19 


90 


11 


06 


12 


18 


U 


88 


--01 


0 


02 


0 


-01 


--01 


01 


01 


01 


06 


09 


05 


04 


06 


06 


04 


09 


05 


07 


08 


04 


05 


09 


06 


09 . 


04 


06 


05 


10 


08 


01 


03 


02 


04 


. 20 


-01 


01 


02 


01 


02 


01 


01 


02 


01 


06 


01 


02 


02 


02 


10 


02 


02 


01 


02 


11 


01 


02 


02 


02 


10 



Q— —AluUyM eonduet«d on 123.S06 ilxth grade itudcnU and th«r tl72 whooU. AU number* are rounded to two placet of decimal. 
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with leading decimal points 



body of data. Our chief purpose was to estimate the use- 
fulness and validity of the techniques previously used. 

We first examined the maximum extent to which indi- 
vidual student differences could be explained by school 
differences. We found that, as increasingly more variables 
were brought into the analysis, school differences played 
less and less of a role vis-a-vis individual differences. This 
result was explainable in part by the fact that the vari- 
ables at the school level were more closely interrelated. 

We tried a number of techniques designed to break up 
the confounding of student and school variables. One tech- 
,nique involved stratifying on student-level variables and 
then attempting to* explore differential school effects with- 
in these strata. This approach was not considered produc- 
tive. 

We also generalized the commonality model to the case 
in which each variable in turn was treated as dependent. 
By applying this technique to a set of five achievement 
measures and their correlates, we were able to detect va- 
rious orders of overlap between subsets that, we felt, were 
highly suggestive of structural relationships. 

We next used the within-school equation to adjust for 
the relationship of achievement with student background 
factors. This equation did allow slightly more of the vari- 
ability in achievement to be explained by school factors. 
But because of the pronounced relationship between va- 
rious'Hjndividual and student body background factors, we 
considered it a questionable procedure. 



Turning to the various objections that had been raised 
to our commonality model, we contended that it was a 
natural result of applying the unique variance-explained 
model to sets of variab!<?s as heavily confounded as the 
ones in the Equality of Educational Opportunity Survey, 
Given the peculiarities of our data, the commonality model, 
it seemed to us, had yielded mor^ meaningful results thaji 
could have been obtained by standard regression analysis. 

Finally, we tried out two variants of a technique that 
had been proposed as an alternative to commonality anHlv- 
sis, namely, orthogonal decomposition. Using the firsK 
variant, we attempted to reduce the student and school va- 
riables to a smaller number of orthogonal components 
from which meaningful explanations might be made more 
parsimoniously than from commonality or regression mod- 
els. A meaningful framework did not emerge. In addition, 
this approach tended to discard information used in fitting 
commonality and regression models. With the second va- 
riant, we transformed the observed variables into mutually 
orthogonal components, and then examined the extent to 
which the observed variables could be related to each of 
their orthogonal ized components. Here, although mean- 
ingful correlations could be observed, the acceptability of 
the results appeared to depend on the investigator's will- 
ingness to live with the orthogonalized definitions. We 
decided that this second variant might be a useful adjunct 
to commonality and regression models, but should not 
supplant them. 



PART 5: SUMMARY AND RECOMMENDATIONS 
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SYNTHESIZING THE 

In this chapter, we shall draw on several of pur earlier 
chapters to construct two very primitive analytic models 
of the roles played by family background and school fac- 
tor in individual student achievement and motivation. We 
use the term ''primitive" because, as we shall soon see, 
we cannot distinguish among the various categories of 
data to the degree we woul4, prefer. This severely limits 
our ability to construct hyp6theses about a number of 
causal relationships. Nevertheless, the models do at least 
permit speculation on the siAjecft^of so-called school effects. 

It should b6 borne in mind here that the data we are 
using is concomitant, that is, it was all collected at one 
and the same point in time. Sijice th4 same students were 
not measured at two different points in time, it is difficult 
^ and in some cases impossible to sort o^t what might ap- 
pear to be the effects of different (^lassfes of variables on 
one another. ^This is especially the case with the set of 
variables we hjive called either Motivation or Family 
Process.^ Thus^we can think of F§i;ilil^:vPjr^ and 
Achievement as influencing one another, as whefrsparents 
or other family members employ incentives to enhance a 
child's performance in one time period because his or her 
performance wavered somewhat in t^e preceding time pe- 
riod. Alternatively, we can think of a (|hild who is excelling " 
in school as encouraging the family i to support this en- 
hanced performance. For instance, th^ child may talk with 
the parents about schoolwork, ask them to keep the tele- 
vision turned down or off, request blproks of interest, or 
wonder openly about planning for college. No doubt this 
would be an unusual child; the poini is that with con- 
comitant data w&;^innot easily distiriguish between the 
child's and the parent's contributions. Accordingly, in our 
first and simpler* model we shall regard both Achievement 
and Family Process as reflecting the joint effects of family 
background and school influences, while in our second and 
more complex one we shall attempt to distinguish among 
these different types of influence. For each model, our 
basic approach will be taform indices at the macroanaly- 
tic level and then use them to explore various questions. 

11.1. A RUDIMENTARY MODEL OF STUDENT 
^ ACHIEVEMENT/MOTIVATION 

Our first model is called one of Achievement/Motivation 
because it is based on the assumption that we cannot dis- 

» Family Process and Achievement were combined as Motivation/ 
Achievement only when treated as a single set of dependent vari< 
ables. Family Process, consisted of Expectations for Excellence, At- 
titude Toward Life, Educational Plans and Desires, and Study 
Habits, which together represented the motivational aspects of 
family life. < 
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tinguish between Achievement and the four variables re- 
. fleeting the motivational aspects of family life.^ To form 
our primary dependent variable, then, we combined these 
five variables-according to their weights on their first prin- 
cipal component. These weights, along with the percentage 
of variance a<icomlted for by each principal component at 
the different grgde levels, are given instable 11.1. As can 
be seen froni the "Percentage of variance" row in the 
upper left-hand portion of^he table, these weights capture 
about half the variability in these measures. At the lower 
grade level$, somewhat greater weight accrues to the four 
motivatiowl measures than to Achievement. Since it is 
just as hard to distinguish among the same classes of vari- 
ables at the school level, these, too, were weighted accord- 
ing to their first principal component (see the upper right- 
hand portion of table 11.1). The percentage .of variance 
accounted for by them ranges from 81 at the sixth^ grade 
to 48 at the twelfth; the greatest shift occurs for Student 
Body's Expectations for Excellence. 

Let us next focus on student background variables at the 
individual level. We have come to regard Socio-Econofnic 
Status as the main variable for locating ^student's family 
with regard to the structural aspects of sofeiety. However, 
as we saw in chapters 6 and 7, a student^ ethnic back- 
ground is another important indicator, not only of his 
family's socioeconomic position, but of the attributes of 
the students with whom he attends school. Again, in chap- 
ter 8 we found that, at the individual level, separate ethnic 
slopes were not required to explain Achievement/Motiva- 
tion, but that separate ethnic intertjepts occasionally were^ 
We therefore feel justified in including ethnicity as an ai- 
pect of the individual student's social background.* Since 
chapters 6 and 7 showed that the role of Family Structure 
in Achievement was highly confounded with that df Socio- 
Economic Status, we shall include Family Structure as 
another aspect of the student's background. Last, it will 
be remembered from chapter 9 that separate boy-girl 
slopes were not needed to explain individual student 
Achievement/Motivation, but that» on occasion, separate 
intercepts might "be used for some of the nnotivational va- 
riables, even though the differences between boys and girls 
in this area were never great. We shall therefore add boy- 

«At the school level, we flailed this variable Student Body 
Achievement/Motivation, and sft the individual level siVnply Achieve- 
ment/Motivation. 

> Using an index that gave whites the highest value, Orients!. 
Americans the next highest, and all the remaining groups lower 
values. 



Table m.-Percentage of Variance and Principal Component Weiglhts for the Achievement/Motivation Model 



Varlabit 



Studtnt 
Achitvtmtnt/ 

Motivation 



Variabit 



Studtnt Body's 
Achitvomant/ 
Motivation 



1. Expectations for Excellence , , , . 

2. Attitude Toward Life 

3. Educational Plans and Desires 



71 


78 


71 


1, Student Body's Expectations,for Excellence ,,,, 


83 


76 


68 




79 


80 


78 




82 


76 


64 


4. Student Body's Study Habits 


63 


71 


71 




58 


58 


50 




6 


9 


12 





89 


87 


22 


95 


91 


84 


93 


82 


66 


95 


91 


81 


78 


78 


74 


81 


74 


*8 


6 


9 


12 



Variabit 



Studtnt 
Social 
Background 



Variabit 



Studtnt Body's 
Social 
Background 



1. Socio-Economic Status 

2. Family Structure and Stability 74 

3. Ethnic Group Membership 70 

4. Sex 37 

Percentage of Variance 

Grade Level '•• •-< ^ 



75 
76 
69 
59 
49 
9 



76 
74 
67 
40 
43 
12 



1, Student Body's Socio-Economic Status 90 

2. Student Body's Family Structure 90 

'3, Student Body's Ethnic Composition 90 

Percentage of Variance ^1 

Grade Level ^ 



88 

93 
92 

82 

9 



79 
98 
91 

74 

12 



NoTl.--Le*dinif decimal points were omitied throujfhout the t.ble. and all numb«r« mun.ird i. 



iwu plaoa of decimul- Al the iwelflh »frad»? m«U» NNen* sc«f«l highlit. 



girl differences to our array of student background vari- 
ables. At the individual level, then, the set known as Social 
Background consists of the following variables: Socio- 
Economic Status; Family Structure and Stability; Racial- 
Ethnic Group Membership; and Sex.* The weights for 
these variables, given in the lower left-hand portion of 
table 11.1, show that somewhat less weight is allotted to 
Sex than to the other variables. The corresponding set at 
the school level, which we called Student Body's Social 
Background, consisted of tlie student body eiiuivalents of 
all these variables except Sex. The weights, given in the 
lower right-hand portion of table 11.1, show that, afall 
grades, these variables account for a similarly high per- 
centage of the variance amonjr schools. 

Analyses in chapter 8 showed that separate .*;lopes were 
not required for the different regional and metropolitan 
student groupings, but that separate regional intercepts 
might on occasiofl be warranted. In order to capture these 
regional and metropolitan differences^ we shall include in 
our model the two quantitative variables known as Re- 
gional Location and Rural-Urban Location (for which see 
chapter 2). However, since school organization most often 
differs along regional and rural-urban lines, we shall in- 
clude them in our comprehensive set of school variables 
(table 1L2). But how should we weight these 31 vari- 
ables? Extended analyses, not included here, showed that 
many of them played highly specific roles, so that weight- 
ing them by their first principal components would not 
have captured the variance of interest to us. Accordingly, 
we used weights obtained by regressing Student Body 
Achievement/Motivation on them.'^ The correlations and 
regression weights resulting from these analyses are given 



4 Sex was scored us a quantitative variable, with Kirls usually 
ranked high, 

5 We used this set as the (lef)endent variable because we wanted 
to see how the school variables explained differences among schools 

eir Achievement/ Motivation, 



ERiC 



in table 11,2, Comparison of the regression and zero-order 
•6orrelation coefficients for the different grade levels shows 
that many of the variables with a high-to-moderate cor- 
relation have much smaller regression coefficients. For 
example, the following all show a much reduced value for 
their regression Voefficients as compared to their zero- 
order correlation coefficients: Regional Location; Free 
Milk and Lunch Programs; Availability of Texts; Pupil- 
Teacher Ratio; Principal's Estimate of Schoors Reputa- 
tion; and many of the teaching staff variables. In fact, the 
only variables that have4:eally large regression coefficients 
are the teaching stafi^^ variables of Teaching Conditions. 
Ethnic Composition, and Verbal Skill Mix. Much of the 
shrinkage from the zero-order correlation to the regression 
coefficient reflects the degree of intercorrelation among 
these variables. It is also of interest to note that, depend- 
^ ing upon grade level, some 58 to 64 percent of the differ- 
ences in Achievement/Motivation among schools is 
explained by those variables (see the "Squared multiple 
correlation" row). 

In our rudimentary model, then, we shall have five main 
sets of variables: (a) Social Background; (b) Student 
Body's Social Background; (c) Achievement/Motivation; 
id) Student Body Achievement/Motivation; (e) School 
(31), i,e.; the comprehensive set of residential and school 
variables. Given the restrictions of our data, can we hjf- 
pothesize any relationships among these sets? Perhaps the 
data will allow us to test a hypothesis of the kind in which 
Social Background is an antecedent and Achievement/ 
Motivation a consequent, with the school variables as in- 
tervening factors. These relationships can be stated more 
formally as follows. Let us form a matrix in which the 
intersection of a row and a column represents a possible 
causal linkage, indicated by a check mark, A zero will in- 
dicate the absence of such linkage, and a dash the inter- 
section of a row with its own column. Such a matrix might 
be represented as follows: 



11.2.^orrelate« and Weight, for the Regression of Student Body Achievement and Motivation on School and 

Residence, by Grade Level . 



, Sixth Grade 

Varlabia ^ 

: _^ - r p 

1. Rural-Urban Location _01 03 

2. Regional Location 26 06 

3, Plant and Physical Facilities H 03 

4, Instructural Facilities _ q7 _02 

5. Age of Building _0i 04 

6, Tracking -05 02 

7- Testing _01 06 

^8, Transfers „ - ^01 01 

9. Remedial Programs _13 _03 

It), Free Milk and Lunch Programs _22 -08 

11, Accreditation 17 oi 

12, Age.of Texts 03 03 

13, Availability of Texts 17 04 

14, Pupil-Teacher Ratio _15 _05 

15, Principal's Experience _05 02 

16, Principal's Training 08 01 

17, Principal's College Attended _01 -01 

18, Principal's Sex 04 01 

19, Principal's Estimate of Schools Reputation 28 07 

20, Specialized Staff and Services 1 1' 02 

21, Teaching Staff's Experience _06 -04 

22, Teaching Staff's Training : 13 _02 

23, Teaching Staff's Socio-Economic Background 29 -04 

24, Teaching Staff 's Localism 08 -01 

25, Teaching Staff 's College Attended 23 -03, 

26, Teaching Staff's Teaching Conditions 55 28 

27, Teaching Staff's Teaching Related Activities - 16 08 

28, Teaching Staff's Preference for Student Ability Level 38 05 

29, Teaching Staff's Sex Composition 01 01 

30, Teaching Staff's Ethnic Composition 63 37 

31, Teaching Staff's Verbal Skill Mix 58 20 

Squared Mu ltiple Correlation of Variable 1 to 31 o 58 

NOTl,— The numbers of schooli included in theie analyira at xradm 6, 9, and 12. rrtprctively. are: 2,370. 923. 



Ninth Grade 



Twelfth Grade 



r 




r 




-06 


06 


02 


03 


23 


09 


31 


11 


17 


03 


07 


0 


-05 


-09 


24 


08 


-04 


02 


03 


03 


-03 


02 ' 


01 


-01 


-16 


01 


-03 


02 


-08 


-03 


-09 


0 


-20 


-15 


-09 


-08 


-27 


-08 


-06 


0 


02 


-^03 


12 


-bi 


02 


05 


-11 


-05 


21 


04 


11 


01 


-19 


-10 


-09 


-05 


-01 


10 




03 


-Ol 


-16 


07 


N -02 


-01 


-03 


-01 


-08 


-04 " 


04 




32 


02 


35 


05 X 


09 


16 


18 


-03 


-13 


-10 


"03 


Ob 


07 


' 06 . 


20 


-05 


18 


-05 


25 


-05 


20 


10 


10 


08 


16 


-06 


30 


05 


55 


34 


59 


36 


-13 


04 


-29 


-05 


27 


09 


45 


21 


-05 


09 


-06 


02 


58 


43 


62 


42 


30 


03 


50 


-04 



61 



64 



and 780 Leadinic decimal pointii have, been delecUd, 



1 



To 

2 3 4 5 



From 



1. Social Background 

2. Student Body's Social 
Background 

3. School (31) 

4. Student Body's Achievement/ 
Motivation 

5. Achievement/Motivation 



0 — 



0 0 V 

V V 0 



0 0 — V 0 

0 0 V — \' 

0 0 0 0 — 



It will be seen from the checkmarks in the first row of 
this matrix that we have hypothesized a direct causal link- 
age of Social Background with: (a) Student Body's Social 
Background; (6) Achievement/Motivation, On the other 
' ^nd, as is indicated by the zeros, we have not postulated 
^juch a linkage between Social Background and either the 
set of 31 school and residential variables or Student Body's 
Achievement/Motivation. This is because we conceive of 
the relationshlD^ at the school level as relatively self- 
contained, Thu^ we think of Student Body's Social Back- 
ground as h^inga direct effect on both School (31) and 
Student Bewy's Achievement/Motivation, but not on So- 
cial Baclfground or Achievement/Motivation. Similarly, 
we regard School (31) as having a direct effect only on 
Stude^rt Body's Achievement/Motivation, and the latter as 
affecting both School (31), particularly the school's poli- 



cies and resources, and Achiev^ipent/Motivation (i.e., the 
performance and outlook of individuals). Last, we do not 
regard Achievement/Motivation as affecting any of these 
other classes of variables, but rather as being affected by 
them. Let us see then, just how well this model holds up 
by examining the intercorrelations of our ihacroanalytic 
indices and then performing some analyses on them. 

Table 11.3 displays these intercorrelations. A number of- 
interesting relationships are in evidence. Let us begin at 
the level of the individual student. It will be seen that for 
Achievement/Motivation < row 5 and column 5), the higher 
correlation is with Social Background, also at the indi- 
vidual level, and the next highest with Student Body's 
Achievement/Motivation. Somewhat lower are the correla- 
tions of Achievement/Motivation with Student Body's 
Social Background (39) and the set of 31 school and resi- 
dential variables (34), The values decrease for the higher 
grade levels. 

Let us now examine the results of analyses directed 
toward our set of school-level hypotheses, as outlined in 
the matrix of causal linkages depicted above. These link- 
ages suggest that almost all the variability among schools 
in the achievement and motivational levels of their stu- 
dents can be accounted for in terms of the student body 
background variables. Actually, the intercorrelations at 
the school level reflected the interplay of these classes of 
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variables on one another over time. Our theory, however, our th^ry about the interplay of the sets with each other 

relegates most of this to Student Body's Social tBack- over time is the way in wh.fch^the common portions ip- 

BT und SfQ(^se over the grade levels. while the unique value for 

Table 11.4 shows the results of commonality and re».es- SBSB-dfecreases slightly. =V'l^*^^^7'"^,f;r,^^"J„^^^^^ 

sion analyses in which Student Body's Achievement/ near zero. We are .nclmed, then to at r.bute most, if not 

MoWvaWon s depend nt and the regressors are Student all, of this variability among schools to: (a the mann«r 

B^?Tci Background (SBSB) and the set of school in which students .;ere inituUly assigned to them that is 

indicate, is confounded between them. Significant, too, for oi^^^ ^.^^^ ^^^^^^^ ^^.^^^ Background. The one 

"Txhe^lues given in this table will not be the same as those in exception was the twelfth grade, where the set of School 

earlier chapters and their appendices. The reason is that here we variables took on a larger value. 

are dealingr with single composites, whereas there we were often ^ ., ^j^j ,^ understanding of Achieve- 

.dealing with multivariate analyses of a set of dependent variables. *^ 

Table 11.3.— Intercorrelations of the Macroanalytic Indices for Achie>ement and Motivation • * 

^ . . ■ « 

3 Sixth Grada 

1 2 3 4-5 

Varlabia — 

1. Individual Student Social Background 100 M 50 51 

2. Student Body's Social Background 58 lOO 

3. School (31)" J° ~ 7g 100 45 

4..StUdent Body's Achievement/Motivation ~ 

5. Individual Student Achievement/Motivation 65 39 J* 

Ninth Grada 

1 2 3 4 5 

100 48 40 43 62 

' 1, Individual Student Social Background auu ho ^ 

2, Student Body's Social Background ^8 ^ 100 78 33 

3, School (31)b gg 78 100 42 

4, Student Body's Achievement/Motivatton ^ ^ ^2 100 

5, Individual Student Achievement/Motivation ^2 J/ « 

Twelfth Grad« . 

I 2 3 ^ 

— — ■ w\n 51 44 43 54 

1, Individual Stodent Social Background aw ^ ^ 29 

2, Student Body's Social Background 51 ^ 

3, School (31)*> g . . 80 100 36 

4, Student Body'sAchievement/Motivation ^qq 

5, Individual Student Achi evement/Motivation 54 ^ 

■ XnitiA! <l«eima! PoInU have Wn deleted from aU number. le.t than 100; for 100. read 1.00. 
^ L«., th« Mt of SI tchool and ritldentW variaWet, 

Table 11.4._Commonality and Regression Analyse, of Achlerement and Motivation With School and Background VariaU-. 

by Grade Lerel 

UnitlMd ^Commonality An«lyM8 Hh r«"lon WolfMs 

Unlquo Common Unli|uo P ^ 

araaaLava. "SQ S»SB SCH(31) «« 8CH(3^ 

' 72 11 87 2 60 27 

Tw'Kth 'i 22 78 0 84 05 

Ninth " 75 q 93 -0« 

Sixth . 

n. J » w Student Body Achievamant/Motlvatlon 

Oependont Variable student tsoay a ^^^^^^^ ' co;nmonallty Analytot Rof ration WtHHU 

' , Unlquo Common Unli|ua P ^ 
■eo SB School SB SBAH 
QridoUvol ^ !^ 

^' 01 fiO 34 6 48 15 

Twelfth J 58 35 7 54 19 

Ninth • •• • 5^ 42 4 57 16 

Depandant" Va riable Individual Student Achiavamant/Motivation ^ . 

N«n.-L«dh>a a^iB-l PolnU h.v. l«.n omlttrf throu,hout 'th. Uhl. .nd .11 nu«b«. roundrt to two pUe« a« d«i«.l.. 
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ment/Motivation at the individi^l level? In the lowe^ half 
of table 11.4 we have included some analyses in/which 
Achievement/Motivation is regressed against: {of) Social 
Background (viz, the sludenVs own); (b) Student Body's 
Achievement/Motivation. The last named renfesents all 
the possible differences among^ schools and- therefore all 
the differential. school-level effects that could/bceur.^ Com- 
monality analysis of these variables show thAt most of the 
individual "students' variability in Achievement/Motiva- 
tion can be' uniquely associated with their Social Back- 
ground. The portion that can be uniquely associated with 
Student Body's Achievement/Motivation is very small, 
while the common portion is moderate to substantial. It is 
also noteworthy that the unique value for Social iSack- 
grround incr^Mses slightly over the grade levels, as does 
that of Student Body's Achievement/Motivation. Their 
common portion on the other hand, decreases. 

How, then, shall we regard this common portion? Might 
some part of it be assigned to SB or to SBAM, or should 
it remain as we see it now? We are inclined to relegate 
most, if not all, of it to SB. Our reason is that, as we ob- 
served in chapter 8, most of the individual student vari- 
ability in Achievement/Motivation lies within schools. 
Our conclusion is reinforced by the fact that thfe regression 
weights (shown in the lower right-hand portion of table 
11.4) tend to "give somewhat more weight to the among- 
school differences than we woild have on the basis of the 
commonality analyses. Thus ^e believe that most of the 
variability among schools in the achievement and motiva- 
tional levels of their students can be explained by: (a) 
factors relating to the social background of the student 
body; (6) the interaction, over time, of these factors with 
differences among schools in their policies, resources and 
staff. However, before we carry this line of reasoning any 
further, let us see if a someff^hat more complex model will 
alter our interpretation. 

11.2. A RUDIMENTARY MODEL OF STUDENT ACHIEVEMENT 

In this section we shall attempt to differentiate between 
achievement and the motivational variables. In other 
words, achievement will be regarded as the end product 
of social background, motivatiomil, and school factors. 
This model will entail seven sets of variables, as follows: 

1. Social Background (i.e., individual student back- 
ground, as defined and developed in the previous 
.section). 

2. Student Body's Social Background (also as defined 
in the previous section). 

3u Family Process/Motivation (at the individual 
leVBl). 

4. Studeirt Body's Motivation (the among-school 

counterpart of set 3). 
5* School (31)/ihat is, the same set of 31 school and 
residential varmbles that was used earlier. 



^In our data analysis niodeP(|or which see appendix A), the 
among-school counterpart of our otMndent variable captures all 
the ichool-level variability in our depeh^ent variable. Consequently, 
when it is Ant partiaied out of our depeiident variable, all other 
ichool-levet variables are correlated zero with the dependent vari- 
able. ^ 
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6. Achievement (the individual student achievement 
composite), 

7. Student Body's Achievement (the school-leyel 
counterpart of set 6). 

The new sets known as Family Process/Motivation and J 
Student Body's Motivation were formed with the principal 
component wei^^hts in table 11,5. At the individual level, 
the percentage of variance accounted for by these weights 

Table 11.5.--PercenUffe of Variation and Principal Componenl 
Weights for the Achievement Model 

individiMil Laval 

Family 
Procass/Motlvatlon 
Grada Grada Grada 
Variabia 6 9 12 

1. Expectations for Excellence 75 81 74 

2. Attitude Toward Life 85 76 68 

3. Educational Plans and Desires 77 79 77 

4. Study Habits 84 80 72 

Percentage of Variance 65 63 ' 53 



Among-School Laval 

Studant Body MotlvaHan 
Grada Grada Grada 
Variabia € 9 12 

1. Student Body's Expectations for 

Excellence , 92 92 50 

2. Student Body's Attitude Toward Life .... 96 90 74 

3. Student Body's Educational Plens 92 81 67 

4. Student Body's Habits 96 93 88 ^ 

Percentage of Variance 88 79 50 

NoTt.— Leftdina decinml poinU have bc«n omitUd and all number* rounded t« 
two placM. 

ranges from 53 to 65 (the weights for each variable tend 
to vary somewhat by grade level). At the among-school 
level, the corresponding percentages range from 50 to 88 
— larger than for the individual leveL except at the 
twelfth grade. 

A school-residential set, called School (31), was formed 
with the regression weights from table 11.6, which shows 
the results of regressing Student's Body Achievement on 
the set of 31 school and residential variables. Comparison 
of the zero-order correlations and regression weights 
shows that, as in Table 11.2, there is a shrinkage brought 
about by the degree of intercorrelation of the regressors. 
Here, too, most of the weight is carried by the Teaching 
Staff's Teaching Conditions, Ethnic Composition, and Ver- 
bal Skill Mix. However, Regional Location takes on a 
slightly greater weight than it did in table 11.2. In addi- 
tion, about 20 percent more of the among-school variabil- 
ity is explained by these variables, as can be seen by com- 
paring the "Squared multiple correlation" rows of the two 
tables.* 

The intercorrelations of these macroanalytic indices ate 
given in table 11.7. For individual Achievement (row 7 
and column 7), we can note that some of it& largest cor- 



■The correlations of School (31), If we ust the weights from 
tables 11,2 and 11,6 are 0,9S, 0.96, and 0,96 for grades 6, 9, md 12, 
respectively. 
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Table 11.6.— Correlates and Weights for the Kegression of Student Body's Achievement on School and Residence, 

by Grade Level 



Sixth. 



VariabW 



1, Rural-Urban Location 

2, Regional Location 

3, Plant and Physical Facilities 

4, Instructural Facilities 

5. Age of Building 

6. Tracking 

7. Testing 

8. Transfers 

"9. Remedial Programs 

10. Free Milk and Lunch Programs 

11. Accreditation ....^ 

12. Age of Texts v.... 

13. Availability of Texts ' 

14. Puprl'Teacher Ratio 

15. Principal's Experience 

16<-Frincipars Training 

17, Principal's College Attended 

18, Principalis Sex 

19, Principal's Estimate of School's Reputation 

20, Specialized Staff and Services 

21, Teaching Staff's Experience 

22, Teaching Staff's Training 

23, Teaching Staff's Socio-Economic Background 

24, Teaching Staff's Localism 

25, Teaching Staff's College Attended 

26, Teaching Staff's Teaching Conditions 

27, Teaching Staff's Teaching Related Activities 

28, Teaching Staff's Preference for Student Ability Level 

29, Teaching Staff's Sex Composition ^. 

30, Teaching Staff 'stthnic Composition , 

31, Teaching Staff 's Verbal Skill Mix 

Squared multiple correlation of variables 1 to 31 
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Grade Level 

Ninth 



Twelfth 



r 




r 


p 


r 


A 

P 


-02 ' 


02 


-03 


05 


03 


05 


35 


13 


37 


20 


43 


22 


10 


0 


19 


04 


07 


-01 


-09 


-03 


-02 


-11 


^32 


13 


-04 


02 


-16 


-04 


02 


-02 


-08 


-01 


02 


-01 


04 


-03 


-04 


04 


-16 


05 


-02 


03 


-01 


-01 


-03 


-02 


-02 


08 


--17 


-06 


-16 


-11 


-11 


-10 


-21 


-03 


-24 


-09 


" -11 


-01 


22 


02 


09 


06 


15 


0 


-01 


01 


-02 


01 


-09 


0 


19 


03 


21 


01 


14 


0 


-18 


-04 


-32 


-14 


-13 


-05 


-11 


-01 


-10 


03 


-03 


03 


11 


02 


08 


->13 


09 


-05 


02 


-01 


06 


-02 


05 


0 


04 


01 


-07 


-03 


02 


-01 


" 30 


06 


36 


04 


36 


06 


14 


03 


20' 


22 


25 


0 


-12 y 


— 05 


-19 


-05 


-03 


02 


15 


— 02 


10 


-01 


24 


-10 


35 


-04 


24 


-03 


36 


02 


16 


04 


20 


05 


14 


-05 


30 


-01 


22 


-07 


34 


-02 


65 


39 


55 


29 


58 


31 


-23 


05 


-20 


02 


-31 


03 




^ 04 


28 


04 


44 


ii 




0 


-16 


* 05 


-12 


-01 


/5 


44 


74 


56 


75 


50 


67 


15 


37 


03 


^ 65 ^ 


10 



80 



81 



Note,— The number* of »chm)la includwl in these •nalysw »t urmim fi. 
throuthout. 



re»pecliveiy. are: 2.370, 9^3, and 780 L^adinK dt'cimal poinU have been omitUd 



relates are for Social Background and Family Process/ 
Motivation (both at the individual level) and Student 
Body's Achievement; the first- and last-named decline with 
the higher grades, while Family Process/Motivation in- 
creases somewhat. The correlates for the remaining vari- 
ables are somewhat smaller, although still substantial. 
Given these kinds of interrelationship, what might we 
hypothesize about their possible causal linkages? As be- 
fore, let us form a matrix of possible linkages: 



To 



From 



1, Social Background 

2, Family Process/Motivation 

3, Student Body's Social 
Background 

4, School (31) 

5, Student Body's Motivation 

6, Student Body's Achievement 

7, Achievement 



The checjcmarks in row 1 of this matrix show that we 
regard the individual student's Social Background as af- 
fecting both his Family ProceSs/Motivation and his Stu- 
dent Body's Social Background. Similarly, as we have 
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indicated by the zeros, we do not think of the student's 
Social Background as affecting the variables known as 
School (31). Student Body's Motivation, and Student 
Body's Achievement, but it does affect his own Achieve- 
ment. \V0 do not think of Family Process/Motivation as 
affecting anything other than his own Achievement Stu- 
dent Body's Social Background is thoilght of as affecting 
School (31), pifrticularly the school's policies, as well as 
Student Body's Motivation and Student Body's Achieve- 
ment, but not individual Achievement. The 31 school and 
residential variables, we believe, affect only Student Body's 
Motivation and Student Body's Achievement, but, again, 
not individual Achievement. It is not clear whether we 
should regard the Student Body's Motivation as being an 
antecedent or a consequent of these other variables. But 
since we are interested primarily in individual Achieve- 
ment, we shall regard Student Body's Motivation as hav- 
ing an effect only through the other school-level variables, 
viz, School (31) and Student Body's Achievement. Simi- 
larly, we shall regard Student Body's Achievement as af- 
fecting other school-level variables su6h as School (81) 
and Student Body's Motivation, but as operating directly 
only on Achievement at the individual level. Although in 
one sense this is a peculiarly narrow view of both achieve- 
ment and motivation, concomitant data of this sort do not 



lend themselves to any plausible before-and-after treat- 
ment. We have therefore attempted to capitalize, to the 
maximum extent possible, on the explanatory properties 
of our data analysis model. 

Let us first analyze a number of interrelationships at the ^ 
school level to see if our notions about Student Body's* 
Social Background tend to hold up. We will then be in a 
position to pursue the implications of iimong-schools dif- 
ferences for individual achievement. The upper portion ot 
table 11.8 shows the results of commonality analyses of 
Student Body's Social Background (SBSB), Student 
Body's Motivation (SMTVTN), and the set of 31 school 
and residential variables (SCH(31)), with Student Body's 
Achievement as dependent. If we regard SBSB as the pri- 
mary variable by which students are assigned to schools, 
then^we can note from the "Sum" row under the "SBSB" 
column that ahnost all the differences among schools in 
their achievement levels can be accounted for by this vari- 
able. As for SMTVTN, it is inseparable from the other 
variables, and cannot account for any variability not al- 
ready accounted for by SBSB. For School (31), a slight 
unique value does emerge. This indicates thaf some slight 
differential school effect mjght exist. If we w^je relying 
on the interpretation of regression coefficients, this line of 
reasoning would be strongly reinforced. As can be seen 
from the Ipwer left-hand portion of table 11.8, mort 
weight is assigned to the composite of 31 school arid resi- 
dential variables by the latter than by the commonality 
model. However, it will be reca^led from table 11.6 that 
the variables contributing to this composite are not ones 
that readily lend themselves to a specifically educational 



interpretation, as opposed Jo a more general, sociological 
one. ' 

Since Student Body's Achievement captures all -the 
among-school variability in Achievement, let us carry it 
over into an analysis of school differences and their ap- 
parent influence on individual student differences. The 
middle portion of table 11.8 shows the results of common- 
ality analyses with individual Achievement as the depen- 
dent variable,' and individual Social Background (SB), 
Family Process/Motivation (PRCS), and Student Body's 
Achievement (SBA) as the three regressor variables. If we 
allow among-school differences in Achievement to account 
for only their unique percentage, which is roughly one- 
fourth of the variance accounted for, then we can see 
that most of the variability in student Achievement that 
can be accounted for, as well as that which remains un- 
accounted for, lies within schools. And much of this with- 
in-school variability is accounted for by iFamily Process/ 
Motivation, either alone or in combination with the indi- 
vidual Social Background. Incidentally, if we had relied 
on the interpretation of regression coefficients, we, would 
have ended up giying about the same relative emphasis to 
these regressors as we did to our commonality analysis. 

Our results for Achievement, then,' are rather similar 
to our earlier ones for Achievement/Motivation.- They can 
be summarized as follows. Differences among schools in 
the achievement of their student bodies can be iexplained 
-almost completely in terms of the student body's social 
background, and the interplay over time of these back- 
ground variables with the schools' policies and resources. 
Many of these latter can' be viewed simply as the way fhe 



Table 11.7.— Intercorrelations of the Macroanalytic Indicts for the Achievement Model 



V«rlablt 

1. Individual Student Social Background 

2. individual Student Fannily Process/Motivation 

3. Student Body's Social Background 

4. School /^Residential Variables 

5. student Body's Motivation 

6. student Body's Achievement 

7. Intiividual Student Achievement 



Sixth Grade 



1. Individual Student Social Background 

2. Individual Student Family Process/Motivation 

3. student Body's Social Background 

4. School/Residential Variables 

5. student Body's Motivation 

6. student Body's Achievement 

7. Individual Student Achievement 



1. individual Student Social Background 

2. Individual Student Family Process/Motivation 

3. student Body's Social Background 

4. School/Resldentiat Variables 

5. student Body's Motivation 

6. student Body's Achievement 

7. Individupi Student Achievement 
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school has adapted to its students' social background. Most 
of the variability among students in their achievement or 
their achievement plus their motivation remains unex- 
plained by differences among the .schools they attended. 
This suggests that, if v^e are ever going to understand 
differential student performance, we shall have to study it 
within schools. 

U.3. DIFFERENTIAL STUDENT PERFORMANCE 
WITHIN SCHOOLS 

The instructional process, as we have known it his- 
torically and still know it today, has always tended to 
judge a student with reference to his peers. Thus, if one 
is performing better than one's peers in some regard, he 
is said to be **doi'ng well" and is often rewarded accord- 
ingly. On the other hand, if one is behind one's peers in 
some regard, he is said to be **doing poorly" and perhaps 
in need of special assistance. By some fixed criterion, of 
course, all might be doing very well or very poorly. But no 
such criterion exists. 

We would suggest, on the basis of this series of reports, 
that the criterion of good or bad performance is set ini- 
tially by two factors: («) the mean achievement level of 
the school; (b) the nature of the instructional process it- 
self. The two factors reinforce each other because, when 
the groap is used as the basis of comparison among stu- 
dents, its initial variability tends to be preserved. Thus 
groups (or schools) that have high mean achievement lev- 



els at one point in, time will tena aiso to have them at a 
second, later point in time. The same holds, we would 
argue, for groups with low mean achievement levels. 

For individuals, this stability is not as* pronounced^ 
over time, but there is still a universal tendency to hover 
around the group mean. As John Carroll's model of school 
learning suggests, one way to break this trend would be 
to have groups that score low initially spend proportion-** 
ately greater amounts of time in developing or exercising 
the skill in question, thereby raising their relative stand- 
ing (Block, 1971). However, standardization of the cur- 
riculum so that' all spend an equal amount of time on the 
development of this skill would oifly tefl|d to preserve the 
variou.s groups' initial standing and, to a lesser extent, 
that of the individuals within these groups. We believe 
that a model similar to this can be used to explain the 
enormous stability that is observedvih the relationship of 
student background with <ichievement and motivation at 
both the Individual and school levels throughout the years 
of schooling. 

If this line of reasoning has anv merit, it follows that: 
(a) the natural focus for the study ot- differential student 
performance is within schools; (h) much of this within- 
school variability is school produ^d or at least school re- 
lated. In this section, then, we s4Jall attempt to learn more 
about the nature of this within-school variability. First, 
we shall partial out the among-school variability and ex-- 
amine the within-school correlations, in a series of analy- 
ses we shall label **Within (W).*' Then, fot comparative 



Table 11.8.— Commonality and ReRresiion Analynes of Achievement With School andlBackKround VariableB, by Grade Level 



Commonality Coafficionts 



U(Xi) 

C(X1X2) 

C(X1X3) 

C(X2X3) 

C(X1X2X3) .... 

Sum % 

RSQ(T) 

Grade Level: 



Commonality CooHlclonts 



U(Xi) 

C(X1X2) 

C(X1X3) 

C(X2X3) 

C(X1X2X3) 

Sum % 

RSQ(T) 

Grade Level: 



Dopondant Variable 



Student Body Social Background. 
Student Body Motivation 



Unitized Commonality Analytet of Student Body Achievement 
SBSB SMTVTN SCH(3l) SBSB SMTVTN SCH(3l) SBSB SMTVTN SCH(31) 
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purposes^ we shall carry along the resulis of analyses 
based upon individual students without rejgard to differ- 
ences among their schools. These latter arlalyses, labeled 
'Total (T)," still include the among-school Variability, and 
therefore act as a control. The correlates 0f Achievement 
for these two kinds of analysis are given in table 11.9. The 
reader will note that we have included partial ix^sults for 
the first apd third grades, too, since we hope to gain some 
insight into the magnitude of these relationships and theiV 
possible interplay over time.» The correlations of individ- 
ual Social Background with Achievement tend to increase 
from the first to the third and sixth grades, but then de- 
cline somewhat at the ninth and twelfth rrades.*Not dis- 
similarly, the values for Family Process/Motjvation tend- 
to increase from the third to ninth grades for both the 
•Total" and the ♦'Within" analyses, while at the twelfth 
grade the value for th6 'Total" analysis declines slightly 
and that for "Within" stays about the same. For these four 
grade levels, the correlations between individual Social 
Background and Family Process/Motivation, for the "To- 
tal" and "Within" analyses respectively, are: third, 0.41 
and 0.37; sixth, 0.59'^and O.SS; ninth, 0.59 and 0.55; and 
twelfth, 0,49 and 0.49. Thu.s the intercorrelations, too, tend 
to decline in moving from the sixth to the twelfth grade. 



• We introduced tl^est results from the lower grtkdes in hopes that 
they miprht help us depict a devclopmpntal trend despite thrtvinsuffi- 
ciencies of the data. The weights for Sotaal Backgrround at the third 
and first grades wei^, respectively: Socio- Economic Status, 0,68. 
0,67; Family Structure, 0.68, 0.61; Ethnic Group Membership, 0,68, 
0.68; Sex, 0.50, 0.43 (boys were scored higher than girls at the first 
grade). The weights for Family Proces.s/ Motivation at the thini 
grade were: Expectations, 0,65; Attitude Toward Life, 0,62; Edu- 
cational Plans and Desires, 0,65; Study Habits. 0,63, The numl>ers 
of students (N) and schools (n) for these grade levels were: third, 
N 130.212, w 2,45:i; first. A' = 74,201, „ = 1,302 (see .Mayeske. 
et al„ lD72a for further details). 



Table 11.10 shows the results of commonality and re- 
gression analyses of individual Achievement with indi- 
vidual Social Background and Motivation. The common- 
ality analyses are presented in a somewhat different 
format than heretofore. Here, we can see that the residual, 
or unexplained, variance is greater for the *'Within" than 
for the "Total** analyses, thoujrh less so at the higher grade 
levels. The unique value for Social Background is also 
smaller for the 'AVithin" than for the "Total" analyses. 
Both, however, tend to decrease at the higher grades. Al- 
ternatively, the unique value for Family Process/Motiva- 
tion tends to be greater for "Within" than for "Total," 
and also tends to increase progressively at the higher 
grade levels. The common portion tends to increase slightly 
at the ninth grade and then decrease, but these latter 
gfade-level differences are not large. The most salient fea- 
ture of the common portions is for them to be smaller for 
"Within'J than for "Total." 

The regression coefficients in the lower half of table 
11.10 display these trends in a slightly different way. For 
"Within," the coefficients progressively decrease at the 
higher grade levels for Social Background and progres- 
sively increase for Family Process/Motivation, For "To- 
tal," the trend is not as clear: for Social Background, there 
is a decrease.at the ninth grade and then a slight increase 
at the twelfth, while for Family Process/Motivation there 
is an increase at the ninth grade and then a slight de- 
crease. 

What, then, do these trends mean? To us they suggest — 
and "s^uggest" is the key term here— that Family Process/ 
Motivation plays an increasingly greater role in achieve- 
ment at the higher grade levels, while the role of Social 
Background, thqugh it increases during the early grades, 
either (decreases oi^stays roughly the same for the remain- 



Table 11.9,— Ctorrelates of Achievement for Total and Within-School Analyses, by Grade Level • 
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Table 11.10,_CommonaIity and Rerretalon Analyaea of Achievement With Student SUxial Baekf round and Motivation 

for Total and Within-School Analyaea. by Grade Level 

Commonality AnalyMS 

Total Within Total WHhIn Total Within Total 

"••^^^^'^ 71 87 67 82 65 ' 73 66 

Uniquo (Social BacKgwnd) 18 6 13 4 4 1 g 

Unlquo (Procoss/Motivation) 2 2 2 5 U 15 n 

Comrf^on 9 5 18 10 20 11 ' 17 

Qrado Lovol^ _^ Third $lxth Ninth 

Rofrottlon Cooff Icionts 

. * t . Total Within Total WHhln Total WHh ln Total 

Soifcial Background^ 47 26 44 22 25 10 29 

Family Procoss/Motivation ^i,. 14^ ^17 19 26 41 46 38 

GradoLovol: . ^ Third SiKth Ninth 
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ing ytkts of schooling, this trend is more pronounced for 
the "Within** than for the ^Total'* analyses because stu- 
dents are assigned to schools on the basis of Soci:^l Back- 
ground, and therefore tend to resemble each other in these 
respects. At the same time, since a student*s performance 
is rated against that of his peers, it seems natural thiU 
performance-related factors such as Family Process/Moti- 
vation would come to play a larger role in Achievement 
over time. Indeed, it is not hard to imagine a number of 
•ways in which Achievement and th^se factors might in- 
fluence each other. 

Such conclusions, as far as this study is concerned, must 
remain highly tentative, since it is just possible that the 
trends on which we have based them are simply byprod- 
ucts of the data and study design. For instance, as we have 
repeatedly jBQUitedvO*rt,'tiw«ttKlwt indices are both more 
comprehensive and more reliable at the upper grade lev- 
e\t, and the dropout rates, which remove many of the . 
poorer, lower-achieving students from the sample, are 
always much higher. Moreover, the variability among 
schools is reduced at these grad;«fe by the so-called fe^er 
/effect which refers to. the way in'which, the oWer studi^tits , 
r became, the more likely they are to be **fed" into schools * 
/ with students of dissimilar background. 

In view of all these possible sources of error and mis- 
interpretation, it behooves us to formulate and consider 
a number o£ alternative hypotheses, as follows: 

1. No trend exists: what we have observed are merely 
deviations from the .same iinderlying relation- 
ships, distorted in different ways at the different 
grade levels for reasons such as the ones just 
mentioned. 

2. ' A developmental trend does exist and is of the 
* following form: 

(a) The relatibh.<hip of Family Procdss/Motiva- 
tion (and other factors of that kind) with 
Achievement increases progressively from the 
lower to the upper gr^ide levels, while that 
of Social Background increases initially and 
then stay.s about the same (this, of course, is 
the hypothesis we already adopted). 

(b) The same as 2(ff), except that StKial Back- 
ground increases at first, and then decreases 
slowly but steadily. 

{€) The relationship of both classes of variables 
with Achievement increases from the lowerto 
the upper grade levels. 

Hypothesis 2(f) implies that Social Background and 
Family Process/Motivation wou'd also become more highly 
correlated with one another. Since this tends not to 
happen, we are inclined to favor hypotheses 2(n), 2(h). 
. and 1. in that order. 

Another way to test the validity of our findings is to 
speculate about the* relationship of Family Process/Moti- 
vation with Achievement and Social Background at the 
first grade. If we regard the grade-level differences as 
representing, atjeast in part, a genuine trend of the kind 
hypothesized, then we would expect a smaller explanatory 
role for Family Process/Motivation at the first grade 



than the one we have observed for it and its components 
at the third and sixth grades. At the same time, we would 
not expect these relationships at the first grade to be zero, 
siiice^ the e»fects of differential family involvement in 
students' cognitive development should l)e visible when 
they first enter school. Let us assume, for present pur- 
poses, that this correlation M the first grade was half of 
what we observed^ it to be at the third grade. We can 
obtain this vlTlu^by .squaring the within-school value fur 
the third grade, halving it, and Ihefh extracting its sifuare 
root. This procedure yields a value of about 0.2. If we ^ 
regard tl\e correlation of Social Background with Achieve^*, 
metit'as increasing in the early years of schooling, then 
we might well accept the observed within^school v^ue 
for this grade of 0.18. If, however, we regard the correla- 
tion of Social Background with Achievement as staying 
about the -same throughout the x^ars of schooling, then 
we might fix on a value of about 0.36. But what about 
the reUitionship of Social Background and Fam*ily Pro- 
cess/Motivation? Do they become increasingly correlated, 
at least initially, or do they stay the same? Let us assume 
that their correlation begins by increasing. If -we take 
^^he within-schoe) correhition observed at th^ third ^4*1 
halve it. and extract the square root, we obtain a value 
• of 0.27. Let us summarize these hypothesized fir^^t-grade 
relationships, and then see what kinds of /-esult they 
would yield in a commonality analysis. Row 1, as can 
seen from column 1, reflects the hypothesis that correla^ 
tion of Social Background and Achievement will stay, 
about the ^^ame over the years, and row 2 that it will 
increase over the lower grades. 



Family Social Background 

Social Background Process/Motivation and Family 

and Achievement and Achievement Process/Motiyation 

.36" .2 .27 (I) 

.18 . .2 27 (2) 



By substituting these values in the appropriate formula 
we observe the following results of a commonality analy* 

sis: 



Residual 
86 
94 



Unique Social 
Background 

io 

2 



Unique Process/ 
Motivation 

1 
2 



Common 
3 
2 



(3) 
(4) 



In .row 3, which gives the results for row 1. the residual 
variance is about what we observed at the third grad« 
and Social Background has the largest explanatory rolc 
In row 4, which gives the results for row 2. the^sidual 
variance is much greater than at the higher gradi^ levflft» 
and the explanatory roles of the two variables are about 
equal. Neither solution is totally satisfying, but th«i# 
figures do provide some insight into how family back- 
ground factors and differential student performance might 
affect each other over time. ^Most of the within-school 
variability, however, remains unexplained — a major 
challenge to future researchers.^ ^ 
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114. SUMMARY 

In this chapter we attempted to synthesize our earlier 
results by formingr various macroanalytic indices and 
then performing regression and^ commonality analyses 
on them. Two models were formed. The first combined 
Achievement and Family Process/Motivation into a single 
coimposite, so that they could be regarded as the joint 
product of student background and school factors. The 
-second niodel treated Achievement as the primary depeh-^ * 
dent, or outcome, variable, so that Family Process/Moti- 
vation could be regarded as intervening between the 
student background and the school factors. Both models 
suggested that the portion of the variability among stu- 
dents in Achievement or Achievement/Motivation that 
was associated with their schools could be explained by: 
(a) their Social Background; (b) the interaction of the 
social bacj|fc-ound factors with the schools' staff, policies, 
and resowRes over time.*^ 

- Most 'o.f the student variability in ^hlevement and 
Achievement/Motivation lay within schools. We sug- 
gested that most of this within-school variability was 
school related if not school produced, as follows: 

1. Studenfe tended to^be aggregated; into schools on 
the basis of their social background (primarily, 
socioeconomic status and ethnicity). 

2. Since achievement tends to be correlated with 
these background factors when students first enter 
school, this means that schools will have different 

• achievement levels* 

3. The instructional process has always tended to 
base its evaluations of a student's progress on 

' The.set known as Social Backgrround consisted of the students* 
Socio-Economic SUtus,. Family Structure and SUbility. Racial- 
Ethnic Group Membership, and Sex, all at the individual level, and 
of the first three- of these at the student body level. 



that of his or her fellow students. If the student'! 
score on a particular learning task falls above 
the group average, it is called ' good," and "poor'' 
if it falls below, even though by some fixed 
standard all the students might be doing well or 
poorly. 

4. The same instructional process tends to preserve 
the relative achievement levels of schools and 
instructional groups within schools, especially 
when there is a standardized curriculum for all 
groups. 

5. The proper focus for understanding differential 
student performance is from within the school. 
In short, we should study the extent to which 
students differ from their peers. 

When we examined this within-school variability, we 
observed that the correlation of Achievement with Social 
Background increased slightly in the early years of school- 
ing, but tended to stay about ^he same thereafter. On 
the other hand, the correlation of Achievement with the 
Inotivational factors tended to increase in an almost pro- 
gressive manner over the years. 

These results led us to suggest that a student entering 
school for the first time 'is somewhat more likely to per- 
form at or near peer-group level because social back- 
ground factors weigh more heavily at that age, and • 
because students of similar social background are usually \ 
assigned to the same schools. Ovfer the years, however, 
an increasing role will be played by the parents' percep^ 
tion pf the student's performance in the group and their 
values concerning e^ucationr^e also observed tha| these 
suggestions were highly tentative, and that the variability 
of student achievement within schools was still largely 
unexplained — a challenge to future researehers. 
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Chapter 12 
MAJOR FINDINGS 



Tha main purpose of this study was to investigate, in 
'greater "detail and with more powerful analytic t^Hih- 
niques, a number of hypotheses suggested by our earlier 
reports in this series. We also wanted to explore a number 
of new topics. In this chapter, we shall give an overview 
of our results, as they relate to a number of special topics. 
Although these results are called ^'findings," they will 
sometimes be stated in the form of hypotheses to empha- 
size their provisional nature. Later in the chapter, we 
shall attempt to relate the implications of these finding^ 
to selected issues raised by other investigators. 

Before we proceed with the findings, however, it is 
necessary to emphasize, as we did in the previous chapter, 
that great caution must be observed in making inferences 
about what happens to students as they move from one 
grade ta another. The chief difficulty is that, although 
we have data from different- gnide levels, they were all 
collected during the same time period. This difficulty is 
compounded by the higher dropout rates, more compre- 
hensive indices, and greater reliability of responses at 
the upper grade levels. Finally, it has been shown that 
students in some ethnid and regional categories are more 
likely to drop out of school than others (U.S. Bureau of 
the Census, 1973). 

12.1. ACHIEVEMENT ABOVE AND BELOW THE POINT 
OF DISCONTINUITY 

In the Achievement Study, we noted that roughly one- 
half of the differences among individual students in their 
scores on Achievement could be explained "in terms of 
the linear, or straight-line, relationship of Achievement 
with Family Background, Area of Residence, and a set 
of variables representing the type of school attended 
(Mayeske et al., 1973a, p. 99) .> In chapter 5 of the present 
study, we inquired whether or not this relationship 
stayed the same for the entire range of these social back- 
ground factors. Might there be breaking points above 
and below which this relationship between Achievement 
and the other factors would taper off or even stop 
altogether? 

To shed light on this question, we examined departures 
from the aforementioned linear relationship at grades 
6, 9, and 12, to See if they were systematic. We found 
that they were indeed, but appreciably so at the lower 
end of th^ continuum only. The pattern of the departures 
suggested to us that below a certain point there might 
be a different kind of relationship between these variables, 
and that a different kind of equation might therefore 
be appropriate. Accordingly, we sorted out the students 
who were above and below this point of discontinuity, and 

» See chapter 2 of the present study ioY a description of these 
variables. 
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fitted a new equation for each group. 

Figure 12.1 shows what happens, above and below the 
point of discontinuity, to the equation for students at 
the sixth grade— the ones for whom the discontinuity 
was most pronounced. It will be seen that for the **A'* 
group — that is, the one above the point of discontinuity— 
the relationship between these variables can be expressed 
by a straight line passing through the ordinate near the 
origin, with a slope of about 1, In contrast, for the "B" 
group — that is, the one below the point — the relationship 
is virtually null. At the higher grade levels, the slope 
for the **B" group becomes increasingly positive, but 
never as pronounced as for the "A'* group. The slope 
for the A" group, however, remains much the same. It 
is clear from these results that the social background 
factors have a much less pronounced relationsljip with 
Achievement in their low range than in the middle and 
high ranges. The '*B" groups are never large; in fact, 
they are only about 1 percent of the total students at each 
grade level. Since they are more heavily populated by 
minority-group than by white students, it seems lijkely 
they experienced backjsround (fonditions that blocked the 
development of their potential for achievement. In'in^' 
case, these results should be further explored by other 
investigators using different data bases. Hence, we offer 
the following hypothesis: 

Finding 1. — There is a point of discontinuity in the rela- 
tionship of achievement and social back- 
ground such that, in the low range of the 
variables representing the latter, the rela- 
tionship is much less pronounced than in the 
middle and high ranges.* 

12.2. ETHNICITY, ACHIEVEMENT, AND MOTIVATION 

In what ways and to what extent can the ethnic groups, 
included in this study be considered different from one 
another? In this section, a series of analyses related to 
this general question will be summarized and related to 
our earlier work. Later, the results of these analyses will 
be subsumed under other topics, such as the influence of 
regional factors. 

In the Achievement Study, we tried to find out what 
proportion of student differences in achievement could 
be accounted for by ethnicity as distinct from social back- 
ground conditions. Our analyses showed that, when ethni- 
city was coded as a quantitative index, it explained some . 
20 to 24 percent of student differences in achievement 
before any background conditions had been allowed for. 
However, after a wide variety of background factors had 

* In our itudy, this shift occurred at roughly one and two-thirds 
to two full Sigma units below the average achievement of all 
students. 
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been allowed for, these percentages dropped to about 1 to 
2 percent (Mayeske et al., 1973a, p. 126). In short, as 
more and more background factors are allowed for, the 
mean achievement scores of each ethnic group approach 
more closely to a common value. To illustrate this effect, 
here are the group scores before and after this adjustment 
was made: 

These results led us to inquire whether points on the 
distribution of group achievement scores other than the 
mean would also approach a common value as more back- 
ground conditions were allowed for. We therefore com- 
pared the extent to which the scores for each ethnic group 
exceeded the whites' at the following percentile points: 
10th; 25th; 50th; 75th; and 90th. 

If a group, we reasoned, hatTas targe a percentage of 
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MMn ACHV 


Ethnic Group 


B«for« 


After 




44.0 


48.6 




42.0 


47.4 




38,3 


47.1 




42.3 


49.3 




49.3 


51.1 




53.0 


50.5 



Source; Adopttd from May.tk. tt al , lt73a, p. 8. 



its members exceeding a point on the distribution as did 
the whites, then we could say that the two groups were 
similar 'at that point. Alternatively, if the percentage of 
whites was greater than that of some other group at 
that point, then the difference would give us a measure 



of their difference m adiievement. Such percentages are 
given in table 12.1, for the unadjusted (''Before'') and 
adjusted,( "After") conditions. Since the whites' distribu- 
tion serves as the standard, exactly 90 percent of their 
scores exceed its 10th percentile point for both '^Before" 
and "After," exactly 75 percent exceed its 25th percentile 
point, and so on. Turning to the other ethnic groups, we 
find that, for instance, only 46 percent of Puerto Ricans' 
scores exceed the whites' 10th percentile point "Before," 
as compared with 80 percent of the Oriental-Americans'. 
The group called "Other" consists of students to whom 
the major ethnic categories did not apply or who did not 
indicate any ethnic group membership. At the 10th per- 
centile, their "Before" percentage is similar to those of 
the first four ethnic groups, but their "After" percentage 
only 3 points short of the whites'— a result in which 
they a|-e ihatched by Negroes and Oriental-Americans. 
Similar results, with a few major exceptions, are found 
at the remaining percentiles. At the 50th and 90th per- 
centile points, the values of Oriental-Americans and the 
*'Other" group come to equal or exceed the whites' for 
the "After** ^condition. Similar (though not as spectaucu- 
lar) gains are registered by Negroes at the 25th, 50th, 
\and 75th percentile points in relation to Puerto Ricans 
and Mexican-Ai^ericans. Overall, however, the trend is 
rpr the groups to closely approach but not attain a 
c6mmon distribution, not just a common mean. Conse- 
quently, we are inclined to broaden our earlier assertions 
asyollows: 

Finking As increasingly more factors related to the 
differing social backgrounds of the ethnic 
groups are taken into account, they tend to 
approach a common distribution. 
We should not construe these results to mean that all 
student variability in achievement is eliminated with the 
differences in social background among ethnic groups. 
Actually, when the student differences in achievement 
that are associated with these background factors are 
eliminated, they taHe with them only some one-fifth to 
one-fourth of the differences associated with ethnicity 
and another oni-fourth of those not associated with 
ethnicity. Hence, roughly one-half of the student differ- 
ences in achieveipent remain unaffected by adjustment 
for these social background factors. 

In the preceding analyses, we gave the same weight^ 
to each single background factor for each of the separate 



Table 12.1.4-1 



ethnic groups. For example, in estimating Achievement, 
we gave the same relative emphasis to Socio-Economic 
Status for whites as for Puerto Ricans. Clearly, this pro- 
cedure is not necessarily the best one. To continue with 
our example, it is quite possible that Socio-Economic 
Status, in its relationship with Achievement, should be 
weighted one way for whites and another .way for Puerto 
Ricans. If such a procedure were followed, would it yield 
different results? We explored this question by systemati- 
cally applying each group's regression weights to each 
of the others in turn. Thus to Puerto Ricans we applied 
each of the other ethnic groups' equations to them and 
then compared these estimates with those obtained from 
their own equation. The resulting differences allowed us 
to scale the groups in terms of their degree of similarity 
to the referent group, viz, Puerto Ricans.' ^ 

We performed such computations for the 6 family 
background variables, both alone and in combination with 
the 12 area of residence and school variables. We found 
that the estimates made with the other groups' equations 
were remarkably similar to— indeed, usually only 2 to 
4 percent less accurate than — the ones made with each 
group's own equation, although the dissimilarities were 
greater for the residential and school variables than for 
Family Background. The ethnic groups that were most 
and least similar to each of the others in the^e respects 
are shown in table 12.2. It will be seen that Oriental- 
Americans are the one ethnic group whose equation 
yielded estimates that differed most from each group's 

' For further dcUils of this procedure, see chapter 3. 

Table 12.2.— Ethnic Group Similarity Aiulysei for FamUy Back- 
Kh»und, Area of Reaidencc, and School 

Ethnic Groups from Which Walghtt Appliad 

Family Backg rwintf. 



Ethnic Group to Which 


Most 


Uatt 


Most 


Uatt 


WolfhU Appllod 


Similar 


Similar 


similar 


Similar 


Indian Amarican (1) .... 


W 


0 


W 


0 


Mexican-American (M).. 


P 


N 


1 


0 


Puarto Rican (P) 


' M 


N 


M 


0 




1 


P 


W 


0 


Oriental-American (0) .. 


M 


N 


N orW 


i 


Whita <W) ^ 

Total.' 


- 1 


0 


N* 


0 


Wor 1 


0 


W 


0 


• ftll ttudmU eombin«d. 



Percenuge of Each Ethnic Group Exceeding White's Selected Percentile Points, Before and After Adjustment 
• for Social Background Conditiona 



Ethnic Group 



Before After lafore After Before 



After 



Indian American .. 
Mexican-American 

Puerto Rican 

Negro 

Oriental'American 

Other 

White 



Before 



After 



Before After 



66 
59 
46 
52 
80 
57 
90 



84 
81 
80 
87 
87 
87 
90 



43 
36 
24 
26 
64 
40 
75 



65 
60 
58 
67 
72 
70 
75 



Tenth 
Percentile 



Twenty-fifth 
Percentile 



26 
19 

12. 

48 

27 

7 fiftieth 
Percentile 



39 
31 
33 
40 
51 
50 
50 



8 
5 
3 
3 
21 
10 
25 



18 
15 
17 
19 
30 
31 
25 



NOTC—Thm ar« th«a\er«ire perrentattcn. takrn from the Uble» In chapter 4. 
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Seventy-fifth 
Percentile 



3 
1 
1 
1 
9 
4 
10 
NlneUeth 
Percentile 



7 
6 
8 
7 
15 
20 
10 
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own. and that this tendency was most pronounced for were very close when the la ter ^^^e comb ned wi^^^^^^ 

the combined set of Family Background. Area of Resi- residential and school variables. We attributed th^^^^^^^^ 

dence and School. For the groups whose weights yielded result to the fact that there were more variables being 

reTu"; most similar to the Others'; the results were not weighted than there were groups on wh^h observa ^ns 

Ts consistent. Thus Indian Americans. Mexican-Ameri- were based. This redundancy oflFse much of the umque- 

cans. and whites are almost on a par with one another ness attributable to a set of weights, 

for Family Background, wherea.s for Family Background When we were about midway through the study, we 

•combined with Area of Residence and School, the whites' came upoti an analytic techtiique that enabled, us to 

equation more frequently yielded the percentages most supplement these results. With it we could estimate, in 

similar to each group's own. a differej^ way. the extent.to which the ts ^mn 

These analyses also afforded us an opportunity to the sin^equation for all students could be used for ^c^ 

examine two kinds of relationship: («) the extent to which of the separate ethnic groups. We found that the^^wne 

■differences among ethnic groups can be used to explain set of weights could indeed be used, but hat on occasion 

difference amonf individual s udents within each ethnic one would also want to include, as a quantitative variable. 

and (!>) the extent to which individual student the mean differences among the groups (see appendix^ 

differences within each ethnic group can be used to C and D. below). Since the ethnic group means appeared 

explain differences among ethnic groups. to be the crucial indicators of ethnic differences, we also 

The first topic was investigated by comparing the conducted extensive analyses of them. These analyses 

extent to which the weights (called "among-group showed that a group that ranked high or W on Achiev^ 

weights") obtained bv regressing the six ethnic group ment or on any one of the background variables tended 

achievement means on the group means for Family Back- to rank that way on all the other factors. To illustrate 

ground Area of Residence, and School, yielded estimates. this trend, we have included some of these analyses here, 

when applied to the students in each ethnic group, that Table 12.3 contains the ranked ethnic group m^ns for 

were similar to those obtained with the group's own equa- each grade level, as well as the rank of their grade aver- 

tion For example, the estimates of Achievement obtained age (a low rank indicates a high mean). This rank cpn- 

by applying the among-group weights to Puerto Ricans sistency is more pronounced for the family bacl^round 

were compared to the estimates obtained with the equa- variables (i.e.. the first six in the table) than for the 

tion for Puerto Ricans. These analyses showed that the others. The trend across all grade levels and variables is 

among-group weights yielded estimates that were remark- for a. rank order more or less as follows: whites; Orientel- 

ably unlike those obtained either with each group's own Americans; Indian Americans; Mexican-Americans; Ne- 

equation or with any of the host of other equations that groes; and Puerto Ricans. In order to express this 

j^jgj ' quantitatively, we intercorrelated the ranks and subjected 

The second topic was investigated by applying each the intercorrelations to a principal components analysis 

ethnic group's weights to the group means, and comparing The percentage of variance accounted for by the first 

these estimates of achievement to those obtained with principal component is an indication of the ^consistency 

the among-group weights. These estimates turned out to of these rankings across the variables: if it is high, then 

be rather poor for the family background variables, but one rank ordering can serve to describe them all; if low. 

Table 12.3.— Ethnic Group RankinRt on Family Background and School, by Grade LctcI 

~~. ' " iRdian Maxlcan- OrlanUI- 

y^^,,y,, Amarlc awt .Amarlcawt Quarto Wean Hm%rtM% Amaricant Whitw 

l.Socio.Econom,c Status 5 5 3 5 4 3 5 4 6 6 6 6 3 4 4 3 2 2 2 2 1 1 1 1 

2. Family Structure and St.b,l.ty 5 5 4 5 4 3 3 3 6-6 6 6 3 4 5 4 2 2 2 2 1 1 

3. Expectations for Excnanc. ^ 4 4 5^ 6 5 6 6 5 6 2 3 1 2 3 2 2 3 1 3 1 

4. Attitud. Toward Uf. 4 4 3 3 5 3 4 4.5 6 6 6 6 ? | ^ 4.5 3 2 2 2 J J j J 

5. Educational Plans and Desires 4 4 3 4 5 5 5 5 6 6 6 6 \ \ \ \ 2 2 3 2 1 5 1 

^c^^^LJL.*^ 4544 5455 6666 3323 2^4^ iiii 

6.StudyH.b.t» 3 3 3 3 5 4 4 4 6 6 5 6 4 5 6 5 2 2 2 2 1 1 1 1 

7. Achievement _^ aaao Z Z Z Z cccc cuiu o a A. 1131 

8. Student Body's Expectations for Excellence 4 5 4 5 3 2 2 2 5 6 5 6 6 3 1 3 ? J J J \ \ \ \ 

9. Student Body's AttitudeWdUfe 2 4 3 3 f ^ ^ 3 5 6 5 4 6 5 6 5 3 2 4 3 1 1 

10. Student Body's Educational Plans and Desires 3 4 5 4 4 3 3 3 5 6 6 6 6 5 4 5 2 2 1 2 j J J j 

ll.StudantBody'sStudyHabits 3 4 3 4 4 2 2 2 5 6 6 6 6 5 5 5 2 3 4 3 1 1 1 1 

12. Student Body's Achievement 3 3 3 3 4 4 4 4 »»»» rcpk 2 2 2 2 11 1 1 

13. Teaching Staff'sView of Teaching conditions 4 4 4 4 3 3 3 \\ \\ \ \ \\\ \ J J J 3.5 

14. Teaching Staff's Training and Salary Level 6 646 333Z aa^sa.o^aoa 

15. Teaching Staff'! Preference for Student AblHty 55 3433 4344 6666 2122 1211 

16. Tr.jUsta«:.Ethn;cCom^^^^^^^ 2 2 2 ^ J 3 4 5 5 5 5 6 6 6 6 3 3 4 3 1 I I I 

17. T..ch.ngSUff.sVerba.SKillM.x 3 3^4 3 4 4 J 4.5 5 5 J 4.5 6 | \ \ \ ^ 12 /I 

-a low number Jndic.t* % high rmnking ; A r.pr««ito th« r.nk«d .rtrmwi ^ th» thm tnA. tovtlt. 
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then different subsets of variables might require different 
rank orders. 

The resulting percentages are given in tables 12-4. 
Analyses were computed for the family background and 
achievement variables (i,e„ variables 1 through 7 in 
table 12,3) both alone and when combined with the 10 



Table 12,4.— Percentage of Variation Amont Ethnic Group Ranks 
on Family Background. Achievement, and School Accounted for 
by Successive Principal Components 



Sats of Variablas 



Family Background 
and Achievement , 



Principal Grada Grada Grada 
Componants € 9 12 Avaraga 



1st 



93 



89 



71 



88 



Family Background, 
Achievement, and 
School (10) 



2nd 


4 


4 


23 


7 


3rd 






4 


5 


1st 


68 


77 


58 


72 


*2hd 


22 


10 


21 


13 


3rd ^ 


8 


8 


14 


9 


4th 


2 


4 


5 


5 



school variables. It will be seen that rank consistency 
is greatest for Family Background and Achievement at 
the sixth and ninth grades. At the twelfth grade, this 
generalized consistency is still pronounced, but the possi- 
bility emerges of using a second ranking. This possibility 
is indicated by the figure of 23 percent for the second 
component. When Family Background and Achievement 
are combined with School (10), the percentage accounted 
for by the first principal component is reduced somewhat, 
but is. still relatively large. 

With these latter analyses, the possibility of using a 
second ranking emerges at each grade level. Which of 
these variables plays the greatest role in defining the 
first principal component? The coefficients for each vari- 



able on the first principal component are given in table 
12,5. It will be seen that one of the highest coefficients is 
for Achievement, When these coefficients are squar^, we 
find that almost all the ethnic group differences in Achieve- 
ment (some 88 to 92 percent) are accounted for by this 
component. The coefficients are also high for most of the 
other variables, although there are some differences by 
grade level. It appears likely that, if an additional set 
of sinkings were used, it would probably involve the 
varrables that reflect these differences.** 
These results can be expressed hypothetically as follows: 

Finding J— In order to explain student differences in 
achievement within major ethnic groups,^it 
is not necessary to vary the weights given 
to each group's social background fiictors, 
with the following partial exceptions, 

(a) A variable denoting ethnicity also needs 
to be included, until school factors are 
brought into the analysis. When they 
are, it is no longer needed as much, 

(b) The arguments used to explain among- 
group differences in student achieve- 
ment Cannot be used to explain the dif- 
ferences within groups, 

(c) An ethnic group that ranks high or 
low on achievement tends to occupy a 
similar rank on the social background 
factors. It is therefore of no conse- 
quence, when explaining the differences 
among groups, which of these factors 
one emphasizes. Moreover, ethnic group 
differences in achievement tend not to 

' be separable from their differences in 
> social background,* 



* The variables in question are Student Body's Expectations for 
Excellence (at grade 12) and Teaching Staff's Training and Salary 
Levels (at grades 6 and 12), 

^ As measured by the Family Background, Residential, and School 
variables described in chapter 2, 



Table 12,5.— Coefficients of the First Principal Component of the Ethnic Group Rank Intercorrelationa, by Grade Level 



Variabia 



Qrarfa Laval 



Sixth 


Ninth 


Twelfth 


Avarafa 


85 


96 


89 


87 


85 


96 


97 


93 


72 


88 


16 


71 


72 


78 


98 


95 


72 


88 


54 


86 


72 


8a 


62 


86^ 


94 


94 


96 


97 


89 


70 


-18 


69 


84 


99 


79 


86 


93 


99 


78 


98 


93 


90 


82 


89 


93 


88 


96 


90 


89 


99 


97 


98 


20 


75 


0 


36 


78 


64 


82 


81 


84 


74 


80 


8a 


93 


83 


63 


85 


68 


77 


58 


72 



1, SociO'Economic Status 

2, Family Structure and Stability 

3, Expactations for Excellance 

4, Attitude Toward Life 

5, Educational Plans and Desires 

6, Study Habits 

7, Achieve man t , 

8, Student Body's Expactations for Excellence . . . 

9, Student Body's Attitude Toward Life 

10. student Body's Educational Plans and Desires 

11. student Body's Study Habits* 

12. student Body's Achievement 

13. Teaching Staff's View of Teaching Conditions 

14. Teaching Staff's Training and Salary Levels 

15. Teaching Staff's Preference for Student Ability Level 

16. Teaching Staff's Ethnic Composition 

17. Teaching Staff's Verbal Skill Mix 

Percentage of Variance Accounted for 



Moia.— Lasdinc dKimal pointi havt httn omitted. The "Avenn" column U bu«d on the tvcrtce ranks of the crtdt Itvtli. 
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12.3. ACHIEVEMENT AND MOTIVATION IN BOYS 
AND GIRLS 

It is often argued that boys and girls mature at different 
rates and therefore react differently to certain aspects 
of their socilization. It occurred to us that, if such differ- 
ences existed, they might be manifested in the relation- 
ships among our variables'. We therefore investigated the 
magnitude of boy-girl differences in some detail. We also 
inquired whether boy-girl differences or ethnic group 
differences played the greater explanatory role in achieve- 
ment and motivation. 

We first examined the extent to which different sets 
of weights were needed in explaining the achievement 
and motivation of boys as compared with girls. Should 
we give the same emphasis to the' background variables 
for both groups? We asked this question for Achievement, 
and for each of the four motivational variables taken 
singly and in combination. We also asked it for each of 
the six ethnic groups taken singly and In combination, 
and at grades 6, 9, and 12. The detailed analyses are 
presented in appendix D. In general, we found that the 
same set of weights could indeed be used for boys and 
girls. However, we also found that boys and girls differed 
significantly in their njean scores on some of these vari- 
ables. For ttie most part, these variables were Study 
Habits, at ail three grade levels, and Educational Plans 
and Desires, at the twelfth grade. For the remaining 
variables— Achievement, Expectations for Excellence, 
Attitude Toward Life at all grades, and Educational 
Plans and Desires at the lower ones— sex appeared to 
make no difference at all. 

The aforementioned differences on Study Habits and 
Educational Plans were never large— only 3 percent or 
less, in fact, of the total differences among students on 
these variables. However, these differences did tend to 
eXi^t even after the total range of background factors 
available to us had been allowed for. Hence, whatever 
the reasons why girls score slightly higher than boys 
on Study Habits at all grades and boys score higher than 
girls on Educational Plans and yeslres at the twelfth 
grade, thev tend not to be supplied by the comprehensive 
set of variables available to us. In Achievement, the 
absence of boy-girl differences may possibly be due in 
part to the way in which our achievement composite was 
developed. A student's score on this composite is a weight- 
ed sum of his or her scores on the verbal and mathematical 
tests. It could be that (especially at the higher «rade 
levels, where differential course enrollment occurs) the 
girls scored higher on the verbal tests and the boys higher 
on the mathematical ones. Such differences would have 
been obscured when the separate test scores were com- 
bined to form a single Index. Nevertheless, we would 
have expected more substantial differences between boys 
' and girls on some of the motivational indices than the 
ones we observed. 

' We also examined the relative explanatory roles of 
sex and ethnicity in Achievement and each of the moti- 
vational variables. We found that differences in ethnicity 
«"*«'eighed differences in sex. However, both kinds of 
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differences were small compared with the within-group 
differences between students classified by sex and ethni- 
city. The percentage of difference that lay within such 
groups ranged from lOa percent for Expectations for 
Excellence to 78 percent for Achievement.- These per- 
centages therefore represent a large source of student 
variability with which sex and ethnicity would appear 
to have nothing to do. In addition, appreciable inter- 
actions between sex and ethnicity was not observed for 
the achievement and motivational variables or, in other 
words, there was no one ethnic group in which boy-girl 
differences were mgre pronounced than in another. 
The following hypotheses incorporate these results: 

Finding 4.— Sex is not a, major source of differences 
among students in achievement and motiva- 
tion. 

(a) The explanatory role of ethnicity far 
exceeds that of sex, but it remains small 
compared to the proportion of student 
variability left unexplained either by 
it or by sex. 

12.4. REGIONAL AND LOCAL FACTORS IN 
ACHIEVEMENT AND MOTIVATION 

We examined the role of regional factors in two ways: 
(a) by region alone; (b) by region and metropolitan (and 
nonmetropolitan) area. 

12.4.1. Region 

In our earlier studies, we had used only four regional 
groups: nonmetropolitan North; metropolitan North; non- 
metropolitan South; and metro|)olitan South. In the 
present study, besides the distinction between metropoli- 
tan and nonmetropolitan we used seven: Northeast, Mid- 
Atlantic; Great Lakes; Plains; Far West; Southwest; and 
Southeast.* We conducted analyses for all the students 
in each region, whenever possible by ethnic group.^ 

In our earlier work, we theorized that in regions where 
the institution of caste (i.e., caste-like discrimination on' 
the basis of skin color) was less highly developed, personal 
attributes fostered in the family would be more likely 
to play a role in achievement, and a disrupted family 
situation would therefore be more critical for the student 
Our earlier results did not support such a notion. We 
wondered if it might be supported when we used the 
more refined regional stratification devised for the present 
study. It was not. What we did find was that much of 
the moderate-to-small-relationship of Family Structure 
and Stability with Achievement could not be disentangled 
from its relationship with Socio-Economic Statua- In 
other words, both disrupted family situations and lower* 
achievement levels are found more often among the lower 
socioeconomic groups. The portion of it that could be 

• The States included in each of these Kroupingi are lifted in 

chapter 2. — . ^ 

f I.e., whenever^ceniui daU indicated that a lufflcient eoneentlW- 
tion of that group*! memberi might be expected in that r«flon, ana 
there were also lufHcient members of it in our iample to support 
luch analyses. 



disentangled was small for both Negroes and whites in 
all regions, but larger for the remaining ethnic groups, 
especially Oriental-Americans. On the other hand, the ' 
explanatory role of Socio^Ecoiiomic Status in Achieve- 
ment was large for nearly all groups, although more so for 
Negroes and whites than for the others. However, we 
were unable to discern any clear re^rional trend in the 
distribution of these values. We therefore offer the follow- 
ing hypothesis: 

Finding 5,— For most students, the relationship of family 
structure with achievement tends to be 
moderate to small. Most of this relationship 
can t -^counted for by variation in socio- 
economic status: tire lovv -er it is, the less 
likely the family is to remain intact, 
(rt) This is true irrespective of region. 

In our earlier work, w^ classified some of our vari- 
ables into a set denoting the family s position An the 
social structure, and others into a set denoting the nature 
of the family^s involvement with the child in his school- 
ing.* We observed, in comparing the two sets, that the' 
latter tended to account for more of a student's achieve- 
ment in the North than in the South. Accordingly, we 
suggested that **the color-caste aspects of the social struc- 
ture, as represented by Racial-Ethnic Group Membership, 
had a greater impact on Achievement in the South, and 
would consequently be more difficult to overcome there 
through educationally related child-rearing activities" 
(Mayeske et al., 1973a, p. 147). 

In the present study, using more differentiated regional 
groups and a greater number of grade levels, we found 
that this generalization had to be modified somewhat. 
When we regarded the Southeastern and, to a lesser 
extent, the Southwestern regi(^ns as representing the 
South, we found the generalization moderately well sup- 
ported at the ninth and twelfth grades. At the sixth 
grade, however, there were certain anomalies that, we 
felt, were due primarily to the less comprehensive nature 
of the motivational indices at this level. 

We also compared the role.% of thesb two^ets of vari- 
aljles in the achievement of 'the separate 'ethnic groups. 
The hypothesis we were testihg was the same one as 
before, namely, that motivational factors play a greater 
role than social class factors in achievement, but that 
there is substantial overlap among them — an overlap 
that might be regarded as tlie behavioral correlates of 
social class membership as it relates to Achievement, 
This hypothesis was supported for almost all the ethnic 
groups. For the separate ethnic groups, no systematic 
regional trend in these relationships was either hypothe- 
sized or observed.* 

As a result of these analysis we are inclined to the view 
that our hypothesis needs to be checked through the use 

• The former set consisted of Socio-Economic Status, Family 
Structurei and Racial-Ethnic Group Membership, and the latter in 
Expectations for Excellence, Attitude Toward Life, Educational 
Plans and desires, and Study Habits, the set known collectively as 
Family Process. 

• Our hypothesis pertained to all students combined, not to the 
leparate ethnic groups. 



of other, more detailed kinds of data, like that from the 
census. Nevertheless, the following hypothesis can be 
tentatively offered: 

Finding tf.— Attitudinal and motivational factors tend to 
play a greater explanatory role in achieve- 
ment than do social class factors, but there 
is also substantial overlap among them, 
(a) This overlap may represent the effect 
of the interplay of social class and moti- 
vational factors on one another over 
time. 

The Achievement Study showed that the independent 
role of family background factors exceeded that of school 
factors to a considerable degree, but that the independent 
role of school factors was greater in the South than in 
the North.**^ In this study, with its larger number of 
regional groups, we found exactly the same trend. As 
^ before, the independent role of school factors was greater 
in the South, though rather more so in the Southeast than 
in the Southwest. 

The Achievement Study also showed that, although the 
role of family background factors exceeded that of school 
factors, individual differences in achievement were more 
likely to be associated with school factors among minority 
group members than among whites. This was true both 
before and after allowance had been made for family 
background factors, and the trend was more marked in 
the South than in the North, In the present study, we 
tended to find these same results." In consequence, we 
hypothesize: 

Finding 7,— For virtually all students, tke role of family 
background factors in achievement exceeds 
that of school factors. 

(a) The achievement of minority students 
shows a greater sensitivity to school 
factors than does that of whites. 

(b) The achievement of students in the 
South tends to show a greater sensitiv- 
ity to school factors than does that of 
students in other regions. 

(c) The overlap of family background and 
school factors, as they relate to achieve- 
ment, reflects: (i) the allocation of stu- 
dents to schools on the basis of their 
social background (especially their eth- 
nicity and socioeconomic status); (it) 
the effects of such allocation. 

Another earlier finding that we reinvestigated was the 
way in which the association of ethnic groUp membership 
with achievement varied by region, being higher in the 
South than in the North. It will be remembered that vir^ 
tually all these group differences could be explained by 

>o For the composition of the sets known «8 Fami'lV Backffround 
and School, see chapter 2. When the ethnic groups were combined, 
Racial-Ethnic Group Membership was included as an aiptct of 
Family Backgrround. 

11 The only exception was the Oriental-American ^up in the 
Far West, for whom school factors played a small role snd family 
background a large one. 
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differences in social background conditions, and thaf by 
far the greater explanatory role was played by factors in« 
dependent of ethnicity. Similar results were reported in 
the present study. In almost all the regions, minority 
group students were, on the average, about one full stan- 
dard deviation below the whites in achievement. Once 
more, however, this difference was either greatly reduced 
or completely eradicated after the family background and 
school factors had been taken into account. The major ex- 
ception to this trend was the Oriental- American group in 
the Far West, which was very close to the white ^roup 
initially, and came to surpass it after group differences in 
family background and schools in that region had been 
allowed (.for We therefore feel reasonably confident in 
asserting: 

Finding 5.— Within each region, most if not all student 
variation in achievement that is associated 
with ethnic group membership can be ex- 
plained by differences in family background 
and type of school attended, 
(a) The portion of student variation in 
achievement that is independent of eth- 
nicity—a portion usually much larger 
than that associated with it— can also 
be explained by differences^ family 
and school background. 



school, the latter take on more nearly equal 
explanatory roles, 

(a) For the separate minority groups, the 
type of school attended assumes a larger 
explanatory role than social class: for 
whites, the reverse is true, 

(h) Finding 9(a) tends to prevail in most 
regions. 

Finally, we studied the extent to which total student 
variation could be accounted for by regional variation. In 
other words, what percentage of the total differences 
among students in. say. their achievement, could be ac- 
counted for by virtue of their residing in one region rather 
than in another? This relationship was assessed by means 
of the following ratio: ^ 



Percentage of total student 
variation associated with 
regional membership 
on attribute x 



Variation among regions on 
attribute X 

« Variation ainong students 
on attribute X 



When this percentage is high, it indicates a-pronounced 
relationship of regional membership with the attribute; 
when it is low. the relationship is^jth^ less pronounced 
.or absent. Grade-level averageiT^r these analyses are 
given in table 12,6; forjdctaUs. see appendixes B and C. 

this table, headed "Total." contaips 



^ The first vv,.«*« ^ , 

, . „ u« ;„ "^^^-fche percentages for all students combined. It can be seen 
The students' views of their hfe situations can be in- ;r^,*?^^,_*_, s^in-Rrnnnmii^ 



fluenced not only by the set of variables we have^cajled 
Family Process, but by their achievement leyetii-Wr there- 
fore conducted a new series of analyses in which Achieve- 
ment and the four motivational varljibles that made up 
Family Process were regarded as the joint result of differ- 
ences among students in their social class and type of 
school attended. We found that Xhe explanatory role of 
school factors tended to be niuch greater than in our pre- 
ceding analyses. For the separate minorKy grouf)s. the 
independent role of the school factors came to exceed that 
of the social class or, in our terminology, home background 
factors. This tendency, however, was less pronounced for 
Oriental-Americans than for the other groups. For whites, 
the opposite was true, viz, social class played a greater role 
than school. These results prevailed in most regions. Con- 
sequently, we hypothesize that: 

Finding 5.— When achievement and motivation are treat- 
ed as the joint product of social class and 

It For the composition of Family Process, sec chapter 2. 



itiatlhe largest percentages occur for Socio-Economic 
Status, Achievement, and Racial-Ethnic Group Member- 
ship, but that even the largest of these is hardly more than 
5 percent of the total. The percentages for Family Struc- 
ture and Stability and for the four motivational yariablea 
tend to be even smaller. For the separate ethnic groups, 
the percentages tend to be equal to or smaller than those 
in the ''Total" column. The main exceptions are the values 
/ for Indian and Oriental- Americans, which are relatively 
high for Family Structure and Stability. Expectations for 
Excellence, and Study Habits. Oriental- Americans also 
have large value's for Achievement and for Eaucational 
Plans and Desires. Even here, however, the largest values 
scarcely exceed 5 percent. 

We must conclude, then, that the largest percentage of 
variation associated with regional membership, wl|e|tlier 
the ethnic groups are combined or taken separately. occUra 
for achievement, but that it is only about 5 percent of the 
total variation among students. The reasons for these re* 
gional differences in Achievement are not at all clear. 
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When we examined the factors at our disposal, we found 
a great deal of overlap among them. In fact, we found that 
virtually all the differences could be accounted for by any ^ 
one of the following factors, singly or in combination: 
Socio-Economic Status; the 4 motivational factors; and 
the 10 school factors.*** In addition, the association of re- 
gional achievement with regional ethnic composition prac- 
tically vanished after their differences on any one of the 
above classes of factors had been taken into account. We 
are therefore inclined to offer the following hypothesis: 

Finding 10.— The region of the United States in which- a 
student resides has little effect on his or her 
level of achievement or motivation. 
(a) This is so for students of every ethnic 

group represented in our study. 
^('>) Regional membership is more highly 
associated with Achievement than with 
"any Qthey variable, but accounts for 
only about 5 percent of the total stu- 
dent variation in it. 
(c) Such regional differences in achieve- 
ment as do exist can be explained in 
^ ^ terms of the regional averages for so- 

cioeconomic well-being, motivation, 
and type of school attended, either 
singly or in any combination. 
(?) Regional differences in achieve-^ 
" ' . ment associated with a group>^th^- 
nic composition can b^*c^>cplained 
by these same factoid, either^in^:ly 
or in any coniWhation. 

12.4.2^ Region and Metropotitan Area 

We have just de^illt with the results of analj'ses based 
upon ^even'regions. In this section, we shall subdivide each 

these regions into a metropolitan and a nonmetropolitan 
area, to give a total of 14 groups. In order to handle this 
large number, we found it necessary to employ a new and 
more powerful analytic technique that, since it caused us 
to revise our findings, will now be discussed in some detail. 

The results of a least-squares regression analysis can be 
put in the form of an equation that indicates how much 
, ireiirht should be given to each of a number of variables in 
ori^erto e&timate values of the dependent variable. V. For 
example, in the equation: V 

is the estimated value of our dependent varii^le, ob- 
tained by multiplying the values of X\ (the first regressor 
variable) by the weight J5t, those of by and adding 
both to the constant Bo. In the present context, Xi might 
be a value^oi^he index we called Socio-Economic Status, 
Xa a value on iNun for type of school attended, and 
aiTestimated ttchieVmient score.** For the 14 groups con- 
is The four motivat ionaixfac tors . (often called Family Proceu) 
were: Expectations for. Excellence; Attitude Toward Life, Educa- 
tional Plans and Desires; and Study Habits. The set of 10 school 
factors consisted of 5 student body and 6 teaching staff factors 
(see chapter 2), 

1^ The weifhta Bi and Bz are often called ''partial slopes,** while ' 
Unt Bo is called the "intercept.** 
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sidered here, this new analytic technique allowe<rys to ask 
two related questions. For a given set of regressor vari- 
ables and a given dependent variable, they were: 

1. Are different slopes needed for the different geo- 
graphic groups? 

If the answer to question 1 was yes, then a different 
equation was used for each group and the analysis pro- 
ceeded no further. If, on the other hand, the answer was 
no, then the next question was; 

2. Are different intercepts needed for the different 
geographic groups? 

If the answer to question 2 was yes, then the same BiB 
and Bzs were used for each group, but a different Bo. If, 
on the other hand, the answer was no, then the same Bo 
was used. 

To arrive at answers to questions 1 and 2, a variance- 
accounted-for framework was used. This means that the 
extent of the differences among groups could be put in a 
percentage framework. In this way, it was possible to 
judg? how worthwhile it might be to use separate slopes 
and intercepts for each group. In our earlier studies, we 
had made tests of statistical significance to help us in this 
type of decision: if an acceptable level of significance was 
reached, the groups were judged to be different and were 
k^.pt*^paratie-.Jiawever, Vth^.l^ trivial differ- 

ences can appear statistically significant. *Aa.a result, the 
analytic approach used here is preferable. 

We conducted these analyses sequentially, s^adually in- 
-creiising the number of regressor variables so that first 
the student" background and then the school-related vari- 
ables were brought in. Computatiohs were made for each 
ethnic group separately and for all student* combined. 
The geographic classifications employed were region, met- 
ropolitan area, and selected regions (when ethnicity was 
included as a criterion of classification). Whether the de- 
pendent variable vviis Achievement alone or Achievement 
combined with the four motivational variables, we found 
that the same slopes^ could be used for the different geo- 
graphic and ethnic groups (for details, see appendix C). 
When the ethnic groups were kept separate, we found that 
separate regionalanci.metropolitan-nonmetropolitan inter- 
cepts might be desired on occasion, depending upon the 
particular ethnic grou]>, but only until we brought the 
school-relatcfd variables into the analysis. When we did» 
separate intercepts were no longer needed. However, when 
we included ethnicity in the same framework as a criterion 
of classification, we found that a separate intercept was 
needed for each ethnic group, but not for the regional or . 
metropolitan classifications. As before, the introduction of 
school-related variables eliminated this need. These latter 
results suggested to us that the school-related variables 
tended to pick up differences among ethnic groups and re- 
gions^ We therefore examined the differences ^ong 
schoc4s in some detail. 

The most significant result of these analyses was that 
the same slopes can be used for the different geographic 
groups. How can this be? After all, the regional differences 
uncovered by our previous analyses were far from ntffU* 



jrible. The answer is that the basis of those previous analy- 
ses was the variation within each regional group, while 
that forihe present anajyses was the variation among all 
students. In the Jatter case, regional slope differences 
simply did not appear worthwhile. But, we might go on to 
ask, what should an investigator do when the groups are 
meaningful in their own rijfht, and he wants to analyze 
them s^arately? Assuming that the groups are of suf- 
ficient size to warrant keeping them separate, we think he 
should opt for the use of the framework outlined here. He 
could then use.a test of statistical significance to pinpoint 
percentages that are both statistically reliable and worth- 
while in some predictive or explanatory sense. We suspect 
that use of such an approach, would greatly reduce the 
number of groups considered to be ''different" from one 
another. 4) 
- What, then, of our earlier analyses by region? Are Ave 
to discard them entirely? It seems safer to accept them 
with the proviso that they are based upon categorizations 
of people that, at least with regard to the variables in- 
volved, may be more important for the way in which peo- 
ple react to them than for anything they are in themselves. 
Unfortunately, it seems likely that these categorizations 
will retain their social meaning for some time to come, and 
that investigators will therefore go on using them. For the 
explanation of achievement, however, they are likely to 
prove unnecessary, as the following hypotheses suggest. 

Finding It. — For achievement, both alone and com- 
bined with motivation, separate regression 
weights are not required for the different 
geographic groups studied herein. This is 
equally true for all students combined and 
for each ethnic group treated separately, 
(a) Separate intercepts are warranted for 
different geographic groups only until 
school-related variables are brought 
into the analysis, after which there is 
much less need for them." 
(6) Separate intercepts are warranted for 
the different ethnic groups only until 
school-related variables are brought 
into the analysis, after which there is 
much less need for them, 
(c) School-related variables tend to cap- 
ture both ethnic group differences and 
geographic differences. 

12.5. STUDENT DIFFERENCES AMONG AND 
WITHIN SCHOOLS 

> We undertook a number of analyses designed to explore 
the nature of student differences at the school and indi- 
vidual levels. Special variables were created to quantify 
regional and rural-urban differences. We were then able to 
determine their association with school differences in 
achievement, both alone and when combined with the four 

UBy "Bchool-reUted variables" are meant primarily thoie re- 
ferring to the locial background of the itudent body and teaching 
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motivational variables. We found that this association was 
never large; in fact, it was o;ily about 12 percent of the 
school differences in achievement for refeional location, and 
only about 13 percent for both regional and rural-urban 
location. Comparable values for achievement and motiva- 
tion combined were 3 percent for regional location and 5 
percent for both regional and rural-urban location. The 
comparatively insignificant nature of these geographic 
differences helps explain why they were so easily absorbed^ 
by the school-related variables when the latter were, 
brought into the analysis. 

Next, we examined the extent to which variation among 
students' achievement, both alone and when combined with 
motivation, was distributed, (a) among ethnic groups and 
{b) among schools. We found that nearly all the portion 
of this variation that .could be associated with ethnicity 
lay among schools. However, most of the variation among 
students was not explained either by ethnicity or by school 
differences. Sex, too, was found to play only a minor ex- 
planatory role. 

Accordingly, we were led to inquire how far differences 
among schools could be used to explain differences among 
individuals. We did so by taking the full set of individual- 
student variables, making them the dependent set, anil re- 
gressing them against their school-level counterparts. We 
found that as increasingly more variables were brought 
into the analysis, the explanatory role of school difference 
became progressively weaker. This result is not too sur- 
prising when one considers that these variables are more 
highly correlated at the school level than at the individual 
level. As a consequence, individual student variability on 
these measures tendls to overwhelm school variability. The 
importance of differences among students within schools 
—a topic to which we shall retfim in our final chapter — 
could scarcely' be better demonstrated. Meanwhile, the 
following hypotheses seem appropriate. 

Finding 2;?.— The association of geographic differencet 
with school differences in achievement and 
motivation is small, and all the former dif- 
ferences can be, explained by the latter. 

Finding 13,— No inferences can be made about the inde- 
pendent effect of ethnicity on achievement 
and motivation, for ' virtually all ethnic 
group differences on these variables cainbe 
explained by the type of school attended. 

Finding U.— For virtually all student variables studied 
herein, whether separately or in combina- 
tion, there is^eater student variation with- 
in than among schools, 
(a) The main exception is ethnicity, for 
which the reverse is often true. . 

12.6. METHODOLOGICAL DEVELOPMENTS 

The present study was also respon'^ible for a number of 
methodological developments, most of whi^h aroee from 
our use of the commonality model in our earlier studiee. 
The commonality model was originally developed in orAnr 



to explore the overlap of student background and school 
factors in 'their relationship to student motivation and 
achievement It has been severely criticized -for producing, 
under some circumstances, results that seem irrational 
(for instance, overlaps with negative values). Although 
we succeeded in showing that such results can actually be 
helpful if regarded in the proper light, wo decided to test 
/ two of the proposed alternatives to the commonality model, 
/ in the hope that they would reveal some. new aspect of our 
/ data. 

Both of these proposed alternatives were designed to 
yield a more parsimonious kind of analysis by transform- 
ing the number of regressor variables into orthogonal, or 
unrelated, variables. They differed in their approach to the 
range of observed variables: the, first alternati\^ tried to 
reduce them to a smaller number oTfomposite variables, 
while the second was prepared to accept the full range. 
We therefore called the first one the • 'reduced-rank model" 
and the second one the **full-rank model," We found that 
the reduced-rank model tended to throw out the very^ in- 
formation that was used most heavily in a regression- 
analysis. Moreover, the variables reduced iii this way were 
not always interpretable. The full-rank model did not yield 
much more information than could be obtained from a. 
regular regression analysis. Nevertheless, we concluded 
that it might provide an investigator. with some insights 
into how the results of a regression analysis came about. 
The utility of these techniques could not b6 fully displayed 
with our data, primarily l)^cause t^e matrices we were 
working with w^re not singular,^^ There was, however,* 
one application of the full-rank model that we found to be 
useful with associational data, that Js, data from which, 
because they were collated at one point in time, no direct 
inferAces can be made about causal relationships. This 
application was to include regressor and dependent vari- 
ables in the analysis together, transform them to orthog- 
onal components (where each ortliogonal component was 
maximally Related to its observed counterpart),, and then 
examiM the different coefficients of the components. Even 
in thircase, how*ever, the investigator ^ad to be willing to 
accept these orthogonal i zed defi«itions of his vari<ibles, 
. We also tried supplying our own alternatives to the com- 
monality model. In one, we first stratified on student-level 
variables, and then searched for differential school effects 
within each stratum. This approach was not productive, 
because the stratification procedure did not sufficiently 
eliminate the redundancy among the stratifying variables. 
In another, following D, E, Wiley (1973), we used the 
within-school equation to adju:st achievement for student 
background relationships, and then related this residual 
achievement score to the school-level variables. We found 
.that this procedure did indeed give the school-level vari- 
ables a slightly larger explanatoiy role in achievement, 
• However, we did not consider this 9 desirable procedure 
because of the pronounced disparities among schools on 
some of these same variables, particularly ethnicity and 
socioecohomic silatus. 

' ■ ~ » 

Le,, although some high correUtions did exist, full linear ^}e- 
pendencies were not present. 
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We also commented on-an exte*^ qf the commonality 
model developed by A, E, Beaton, Jr, (1973b), This rnodel 
allows an investigator to obtain a percentage expression 
of the extent to which groups classified in a number of* 
different ways differ in the nature of their regression 
equations. We felt that this was an unusually powerful 
tool, and one that would discourage the prevailing^n- 
dency to view groups as different merely on the basisSrf 
their statistical significance, 

12.7, SUMMARY 

In this chapter we listed our 14 major findings. We did 
so with the caution that no direct inferences could be made 
about what happened to students as they passed from one 
grade to another; since all the data had been collected dur- 
ing the same period of time. In addition, dropout rates 
were not only higher at the upper grades, but -affected 
some regional and ethnic groups more than others. Finally, 
the indices used were both less comprehensive and less 
reliable at the lower grades. Our findings were^ thef ef ore 
presented as hypotheses, to be tested by future research 
from which these disadvantages would be absent. 

Our first set of findings dealt with the point of discon- 
tinii^ty that we discerned in the relationship between the 
studi^nts* achievement and their environment. Below this 
point; it appeared, the relationship became very much^ 
weaker and threatened to vanish abruptly. This suggested 
to us that some social conditions were too unfavorable to 
exert even a slight positive influence on achievement. 

We next examined the relationship of ethnicity, achieve- 
ment, and motivation. Here our major finding was 'that, as 
allowance was made for more and more differences in the 
various ethnic groups' social background, their •achieve- 
ment scores tended to approach a common distribution. 
We also found that, with only pih^ial exceptions, it was not 
necessary to vary the relative importance attached to the 
different sets of background conditions for each ethnic 
group. 

Turning to the special topic of sex, which we had pre- 
viously neglected, We found no major differences between 
the achievement of (boys and girls; indeed, sex as a variable 
had even less explanatory power than ethnicity. Much the 
same appeared to be true of geographic factors, whether 
in terms of region alone or of region and metropolitan 
area, despite our use of seven regional groups instead* of 
tho earlier four. However, we succeedfed in confirming ou* 
earlier fiifding that the achievement level of students in the * 
South tended to be more a^^ected by school-related tixitin 
than did that of studenj^lsewhere. But the general trend 
in all regions and areas was for the role of school factors 
to be exceeded by that of family background. There were, 
of course, some regional variations in achievement, but 
insofar as they were at all related to ethnicity, they could 
be accounted for in terms of regional variations in the 
ethnic groups* social conditions, . • 

Our final set of findings centered on the fact that all the 
student characteristics in our sample, with the major' eZ'^ 
ception of ethnicity, varied far more within .schools than 
they did among schools. Since the independent role of geo- 
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graphic differences was minimal, virtually all the differ- 
ences among ethnic groups in achievemerit and motivation 
could be explained by the type of school tliey attended. 

We concluded by reviewing a number of methodological 
developments that had arisen out of the present study. 
Most of these were connected with attempts to improve on 



or find replacements^ for the commonality model, which 
provided the basis for our separation of school and family 
influences on student achievenlent. We tested several of 
these alternative models, and found them largely unpro- 
ductive. The most promising approach, it seemed to us, 
lay in further refinement of the commonality model. 
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Chapter 13 
ISSUES AND IMPLICATIONS 



Jacts alone carry no recmmendations for policy; there 
is no science that can tell us what we should do. ]>Ieverthe- 
l«ss, viable policy rests on agreement a1)out basic facts. It 
is innport^nt, then, to realize wluch facts this-^:em)rt has 
-established, and which it has merely puf on the aj:wi(ia 
for future' research and analysis. 

13.1. WHAT ARE THE FACTS? 

The broad factual issues with which we have been deal- 
ing can most easily be expressed in a series of questions, 
as follows. 

L How do a person^s gvneral cognitive skills develop 
under a wide riinoe of environmental conditions? 

On a priori grounds, we would expect ^he relationship 
between these two variables to take the statistical form 
of an ogive, or flat, S-shaped curve. In subs^tantiye terms, 
this would mean, that there is a range of environmental 
conditions that is optimum for the development of general 
cognitive skills, or, in other words, that within this range 
the relationship of environment with development is lin- 
ear Above or below this optimum range, the rejlationship 
is very much less pronounced, and may even ceai^e to exist. 

We are able to uncover evidence that tended tic support 
this assunription of an S-shaped curve at the l^wer and 
middle range of environmental conditions and cognitive 
skills. But no such evidence "presented itself at the upper - 
range. Perhaps our achievement composite did not ijieas- 
ure skills adequately; perhaps we did not sample a wide 
enough range of environmental conditions. Or perhaps the 
assumption itself is invalid. At this stage, howeVer, we 
find.that it still has great appeal. 

A. RxJensen (l969) hypothesized that intelligence, as 
silpposedly measured by IQ te^its, has a linear relationship 
with environmental conditions'at the low range, but that 
beyond a certain^ threshold this relationship tapers off. 
Our data did not include IQ tests, but ^t^^seems likely that 
the students' performance on our achievewaent composite 
would be highly correlated with their performance on such 
tests. To the extent that the fornfer can be used jis a proxy 
for the latter, these results suggest that Jensen's theory 
is either inadequate or incomplete, depending on the loca- 
tion of his threshold point: If fie w^re. to place it between 
our middle and high ranges, then we would argue that his 
theory is incomplete, for there is a breaking point in the 
low range. If, on the other hand, he were to place it be- 
tween our middle and low ranges, we would argue that his- 
theory is inadequate. Indeed, it is refuted by our evidence, 
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which shows a low-t&-nutl relationship where he postulates 
a lineal- one (viz, below his threshold), and a pronounced 
linear relationship whore he postulates little or notie (viz, 
above his threshold). Of cours^, it would be possible to 
argue that, even if a strong empirical relationship were 
to be demonstrated between our achievement scores and 
IQ, one cannot serve as proxy for. the other, 

2, How should we interpret the fact that the cogni- 
tive skills of different ethnic groups have been de- 
veloped to different levels? 

We have seen that as far as this study is concerned, 
much the same emphasis can be given to one group's back- 
ground factors (both family and school) as another's. In 
other words, the same rcgi-ession equation can be used foi* 
all groups, and all that is npeded to understand the differ- 
ences among them— that is, the differences in their stu- 
dents* cognitive skills— is theic means, on the factors in 
question. Hence, the corresponding individual differences 
within each group can be thought of as jirising to about 
the same degree from the same kinds of social background 
factor. However, although the same is true of the differ- 
ences among groups, the background factors are so highly 
interrelated at this level that it is difficult if not impossible 
to distinguish the influence of each one separately. 

A large part of this problem is due to the nature of oar. 
data, which, as we have rei>eatedly emphasized, were col- 
lected during one period of time. Had We had a larger 
number of ethnic groups represented in our studj;,.the re- 
* lationships observed here might not have been as mrked. 
Other studies, however, offer more opportunity for specu- 
lation about the origin of these differences. This is not the ' 
place for a systematic review of the literature on the na- 
ture and numbers of social groups that perform differen- 
tially pn te.sts of IQ, attitude, and achievement. Even if we 
could determine the extent of this literature, there would 
be too much of it. 

A few studi^, however, have been selected for comment, 
both because they more than suffice^to prove the quite lim- 
ited point we-are trying to make about achievement and 
environment, and hecau.se they seem particularly sugfes- 
tive in other respects;* 

The first of these studies is by J, R. Mercer, who found, 
in a survey of the epidemiology of mental retardation in 
Riverside, California, that the performance of blacks and 

> We use the term «*suMrMtivc** either because we did not hav« an 
opportunity to examine the detailed itudy retultt, or bacauaa it eon* 
tained some methodological fault (sampling bias, nonrandom at- 
signment, small sample, etc) that prevented it from beinff definitivt* 
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Chicanos on IQ tests differed from that of whites to about 
the same extent- (i.e., about one sigma lower) as we have 
observed in this study. However, when allowance was 
made for the relative affluence and different cultural prac- 
tices of these group.s, the blacks' and Chicanos' scores b^ 
came mote nearly equal to the whites'. 

A study that more nearly approximated experimental 
conditions was that of R, Heber and associates (1972). 
They found that a group of infant children of mentally re- 
tarded mothers that was taken fronTTOe home during the 
major portion of the day and exposed to a program of 
intellectual stimulation, scored about 1.5 sigma units above 
a comparable group not so treated. Smilansky (1972), 
in recounting studies of children reared in kibbutzyn, has 
reported that, on an IQ test, childreif of European Jews 
perform about one full sigma above those of Oriental (i.e., 
North African and Middle Eastern) Jews when each are 
raised by their own parents. However, when children of 
European and Oriental parentage are raised in a kibbutz, 
where all mothers are exposed to the same kind of prenatal 
care and all children are not only reared in the same way 
but are left with their own parents for only about two 
hours during a normal working day, their performances 
on IQ tests is. more nearly similar. Moreover, it tends to be 
about one sigma above the average performance of all 
children on the test. But even though a kibbutz upbringing 
eliminates the intergroup differences, there are still indi- 
vidual differences, some of which can be associated with 
differences in their parents* educational levels. 

If we broaden our concept of etiinicity to include re- 
ligious background, equally suggestive results can be found 
for sielec^ed groups in the United States. Thus J. G. Bach- 
man (1970) reports that students who identify themselves 
as Jewish or Episcopalian tend, on an IQ test, to score 
roughly seven-tenths of a sigma above those who identify 
themselves as Roman Catholic or Methodist, and ona full 
sigma above those who identify themselves as baptists. 
J, A. Hostetler and G. E. Huntington .(1971) found the 
performance of Amish children on achievement tests re- 
quiring the use of languajfe were somewhat below the 
averages for non-Amish children, whereas their perform- 
ance on such tests that had less to do with language and 
more with the rest of the curriculum were on a par with 
or even somewhat above them. We could go on; however, 
these few studies are enough ^o sugprest that the differen- 
tial performance of ethnic groups on tests of this kind 
arises from differences in their .sociocultural experience as 
a group. At the same time,* vast individual differences can 
be ob.ser\'ed within each group. 

An entirely different view of this phenomenon is to as- 
sume that it results frm inherent characteristics of* the 
various ethnic groups. Proponents of^this latter view usu- 
ally cite studies alleged to show that the test performances 
of persons with a known degree of biological relationship 
to one another (e.g., monozygotic and dizygotic -twins, 
cousins, parents and their children) tend to be highly as- 
sociated. It is inferred from this that there is a strong 
genetic component in gichievement. However, these studies 
have been conducted for the mosc part on relatively homo- 
geneous cultural and biological groups. They also suffer 
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from a number of other shortcomings (Kamm, 1973). But 
even if they did not, they would still tell us little, if any- 
thing, about the nature of mean differences among cultural 
groups. It is depressing to have to repeat this, but the fact 
is that, in order to understand such differences, it is more 
fruitful to examine the ways in which ethnic groups act- 
ually differ from one another as groups than it is to make 
any other kind of comparison. 

Thus A. iR, Jensen (1969) has argued" that the lower 
performance of Negroes than whites on IQ tests is due 
to some inherent factor that is constraining Negro per- 
formance. However, as we have already shown at some 
length, Negroes are far from being the only nonwhite 
group that scores low on such tests.^ Indeed, Puerto Ricans 
score lower than Negroes, while Indian and Mexican- 
Americans are about on a par with Negroes. Moreover, the 
slight differences that do exist among these latter minority 
groups cannot be interpretejd at all without first taking 
into account their differential dropout rates. For example, 
Indian and Mexican- Americans are said to (and probably 
do) have much higher dropout rates than Negroes even 
before the sixth grade. Had the children who dropped out 
been retained in school, the relative status of these groups 
might have turned out quite differently. 

Another form of the genetic theory has been put forward 
by W. Shockley (1971), who also stresses the lower per- 
formance of Negroes than whites on IQ tests. He has sug- 
gested that for each 1 percent of Caucasian genes that Ne- 
groes have, there will be a corresponding increase of 1 
point in their test^scores. Since there has been a greater 
genetic mixture of Negroes with whites in the North than 
in the South, he argues, it follows that Northern Negroes 
will have higher test scores than Southern ones.^ 

The present authors know nothing of genetic mixtures 
in different regions of the country. We have observed, 
however, that the percentage of student variation on our 
achievement composite that can be associated with regional 
membership is never large; in fact, the largest values arc* 
on the order of 5 percent for Negroes and Oriental-Ameri- 
cans and 2 percent for whites. It follows that, even if such 
regional differences were brought about by genetic factors, 
they would still be relatively unimportant. However, no 
genetic explanation is necessary. As we noted earlier, these 
differences among regions could just as well be explained 
by differences in their affluence, in their motivation for 
achievement, or in the social organization of their schools* 
whether singly or in any combination. A resort to inherent 
differences among ethnic groups as an explanatory theme 
does not further our understanding in the slightest.* We 
may also recall that most of the differential performance 
of the ethnic groups on our achievement composite could 
be accounted for by differences in the types of school they 
attended. If such performance can serve as a proxy for 
performance on an IQ test, then it is ciearly essential to 

2 Assuming once tRtin that our measure of achievement may 
serve as a proxy for IQ. - n i 

3 H\s specific hypothesis actually pertains to NcKroes m Georgia 
as compared with those in California. 

4 Students of migration might also note that such differencea 
among regions are not as great as some theories of migration might 
lead one to believe. ^ 



include type of school attended as a variable in any ex- 
planation of differential IQ scores by ^hftic group. 

Jn summary, we suR^est that differences among ethnic 
groups on tests of general cognitive skill development can 
best be understood in terms of differences in their experi- 
ence as groups, and not in terms of factors that give rise 
to individual differences within each group. 

3. In ivhat sense do schools affect their students . 
achievement levels, and to ichat extent? 

We have come to believe that, at least with this body of 
data, it is possible to distinguish two different kinds of 
"school effect": (a) the effect that can be attributed to at- 
tending one type of school rather than another, different 
type; (h) the effect of a student's immediate classmates 
on his or her own performance. We shall suggest that these 
are by no means independent phenomena, even though 
they can be separated algebraically. 

As of 1965, the process of public schooling, it seems to 
us, r^ somewhat as follows: 

1. Neighborhoods were organized along socioeconom- 
ic and racial-ethnic lines, 

2. School attendance areas were defined in terms of 
neighborhoods, with the result that students of the 
same socioeconomic and racial-ethnic background 
attended school with one another. 

3. Since performance on standardized achievement 
tests tended to be correlated with a student's socio- 
economic and racial-ethnic background upon entry 
into school, schools differed in the achievement lev- 
els of their entering students. 

4. A student's progress in school tended to be gauged 
against the progress of his or her fellow students: 
to be ahead of them was equated with doing well, 
and to be behind with doing poorly and needing 
assistance. , 

5. Since there was no fixed standard by which all 
students might have been said to be doing well or 
poorly, and since the curriculum was a standard- 
ized one that compelled all students to spend a fixed 
ariiount of time on different subjects, the relative 
standing of different schools or instructional 
groups within schools tended to be preserved 
throughout the years of schooling, and with it 
(though to a lesser extent) the relative-standing of 
individuals within those groups. 

Given a process of this kind, it is not surprising that, 
when we examined differences among schools to see what 
kind of an effect, if any, they might have be^n having on 
their students' achievement and motivational levels, we 
found that almost all such differences could be explained by 
differences in the students' socioeconomic and racial-ethnic 
composition. The slight portion that remained unexplained 
by such factors could be explained by the social composi- 
tiqn.of the teaching staff, by the way in which the school 
had adapted to the recurring nature and needs of its stu- 
iJent body, or by some combination of both. 

'When we turned to differential student performance 
within schools, we found a somewhat different set of rela- 
O 
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tionships. Thus the relationship of achievement with in- 
dividual social background was much diminished, while 
that of individual motivation was increased. Over the years 
of schooling, it seemed likely that such motivational fac- 
tors might become increasingly related to achievement, 
while the role of social background factors stayed much 
the same as it hadl^een in the early years. Then, too, most 
of the diffei;ences^/owi/j^tud£^ remained 
unexplained. We felt that this was a promising Held for 
future research, especially if such differences were re- 
garded as being related to and perhaps produced by the 
school. 

13.2. WHAT IS TO BE DONE? ' 

In our earlier studies we noted that, as of 1965, Ameri- 
can schools tended to reflect and perpetuate inequities that 
existed in the society at large. In order to remove these 
inequities, we felt that a concerted effort would be required 
in numerous areas of society, including employment, edu- 
cation, and housing. 

It is npt our purpose here to assess progress in .these 
areas, except to note that much has been done since that 
time to correct ethnic imbalances in the schools, especially 
Southern schools. Undoubtedly, much more could be done 
in the North. What we wish to emphasize, however, are 
three much broader problem areas suggested by the re- 
sults of our analytic work. These areas are problematic 
today, and are likely to remain so in the near future. For 
the sake of succinctness, these areas will be labeled here 
as follows: (a) purposeful attainment; (b) relevance; (c) 
disciplined diversity. 

13.2.1. Purposeful Attainment 

Education, both historically and as we know it today all 
over the world, can be characterized as peer referenced. 
By this we mean that an individual's rate of progress and 
degree of success are judged against those of the average 
•student, particularly 'in his or her instructional group. If 
the individual student performs better than average, this 
is called "doing well"; the student may even be labeled as 
''bright." A worse-than-average performance, on the other 
hand, is called **doing poorly," and a student who has one 
is likely to be labeled ''dull," ^'lacking in effort," or even 
"in need ov special assistance." In short, to be doing well 
one has to be doing better than someone else. 

A moment's reflection will show that this way of judg- 
ing good and bad performance need have nothing to do 
with what is taught or how much is learned. By some fixed 
standard, all the students might be doing well or poorly. 
But no fixed standards exist. Obviously, they should ,be-de- 
veloped. How can this be done? The first prerequisite, it 
seems to us, is to have a definite idea of what education is 
supposed to achieve; the second, is to plan how to achieve 
it. Such an approach would necessarily involve setting 
minimum levels of student competence for different devel- 
opmental stages. Assessing this competence would be a 
matter df finding out what skills or knowledge the children 
had acquired from the educational experiences that they 
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would probably not have attained otherwise. In contrast, 
the standardized achievement tests now in use are based 
on what roughly only half the children know, an^ are of 
questionable relevance to what is being taught. 

The type of system we are advocating* would call for 
much greater individualization of instruction. This might 
take one of several forms. Some students, by vikue of 
their more rapid mastery, might go on to more adVanced 
or more detailed learning tasks, or at least to tasl^s that 
. are in some way diff erenjt. The latter might include helping 
other students, wljether younger ones or peers, but the em- 
phasis would be not on what one's peers were achieving 
but on personal achievement relative to fixed standards. 

It may be objected that such an approach would involve 
a lowering of current standards (as if this were possible). 
However, it has been demonstrated that even high stan- 
dards are capable of attainment if one bothers to make 
them explicit and keep them fixed (Block, 1973, chapter 
4>". Such a system might seem Utopian to some and unde- 
sirable to others. Its attainment would undoubtedly be 
difficult; as of this writing, even basic adult literacy levels 
are in dispute. However, there seems little point in offering 
education to all via an instructional process that guarantees 
the failure of at least half the students. 

13.2.2. Relevance 

A second problem area is the relationship, between the 
activities that are carried out in the name of education and 
the later life circumstances that students are likely to en- 
counter. It is, in short, the problem of relevance in educa- 
tion. Relevance can be thought of as having two aspects: 
(a) the scopfi of the learning tasks; (h) the structure of 
learning relationships within schools. Let us deal with 
each in turn. 

It seems axiomatic that schools should teach children 
more than just how to get a job. Certainly, many do; but 
much more could be done. For example, as we suggested 
in the Achievement Study, the quality of parent-child rela- 
tionships might be enhanced if high school students were 
taught something of how they may affect their childr^rx!^ 
physical, emotional, and intellectual well-being^^milar 
arguments could be made for familiariwiig-^fudents com- 
paratively early with the possiblej>lens«re and pitfalls of 
marriage. More «enerMy\^}M^^ichoo\s could tell their stu- 
dents far more aboujth^major national and international 
problems that wiff profoundly ^^^t 
children'^iives. 

The structures of learning relationships within school 
affects not only the students' achievement levels but also 
their attitudes and opinions. School authorities should de- 
velop a greater sensitivity to these forces, and attempt to 
harness them in a positive nianner. Tor example, in order 
to foster a sense of cooperativeness among students, tasks 
hi which they have to work together in a positive manner 
might be preferable to ones that pit individual students 
against each other. >• 

Finally, many of the learning tasks with which students 
are confronted consist largely in the passive assimilation, 
storage, retrieval and (sometimes) transformation of in- 
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formation. Such tasks involve a very limited range of hu- 
man abilities. The range of tasks, then, should be restruc- 
tured so as to employ a greater range of capabilities. For 
instance, J. S. Coleman (1972) has suggested that, in the 
adolescent years, the setting in which learning tasks occur 
should be broadened to include the adult world of work. 
This would enable adolescents to learn something about 
that world instead of being separated from it. At the same 
time, they would be able to acquire marketable skills 
through "learning by doing.''-^ Many activities, within 
schools might also provide opportunities for such "learn- 
ing by doing": the tutoring of younger by older students, 
the employment of students in management and custodial 
functions, and the sponsorship of individual and team 
projects are just a few of the possibilities. Some of these 
latter might also help to foster cooperative relationaihips 
among students, as suggested earlier. 

13.2.3. Disciplined Diversity 

As we noted earlier, the process of education is carried 
out in a surprisingly uniform 'manner, in this country as 
well as others. How, then, are we to plan for change? It 
would seem highly desirable to diversify our educational 
practices so that we can learn of other and perhaps better 
ways to attain common goals and objectives. However, if 
we are to learn from such diversification, it will have tot^ 
be carried out in a disciplined manner. In the past, experir 
menis were often conducted so haphazardly that it was 
difficult, if not impossible, to decide what had been learned 
from them. The motto of the future should be: No experi- 
mentation without randomization. Not that introducing 
experimental controls such as randomization is likej3^4<r 
revolutionize the educational process, howeyerjitcducators 
are ever to know what they are doin^^and^udents what 
is being done to them, then experttnental controls will be 
needed. At the very le&strtfiey will save educators from 
repeating thejad»^ the past. 

But hpwr^e may ask. might experimental controls be 
appH^Sin practice? Whenever tocal school authorities 
plan to adopt new procedures, a unique opportunity exists 
for them to give these procedures a trial run by creating 
a group subject to the old procedures as well as a group 
subject to the new ones, and to assign both students and 
teachers randomly to each group. Whenever an agency 
gives funds for new practices to be developed or tried out, 
it could easily require, as a condition of funding, that the 
potential recipient designate one or more groups from 
whom the new practice will be withheld, so that it can act 
as a. control group in gauging this practice's effectiveness. 
Preferably, both control and experimental groups would 
be selected at random from the total number of eligible 
groups. Such practices are in fact currently being incorpo- 
rated in a number of federally funded programs (see 
Grain et al.,1973). 

It matters little what is said for or against specific pro- 
posals of this kind as long as school authorities are pre- 
pared to accept the main point, namely, that education ii a 

ft I.e., learning througrh action, and then evaluating their per- 
formance on the basil of what hai occurred. 



J^tsfeLs^^'r^I^^^^ that its results should defined scientifically. Now that we have located the source, 

*u 01 ^aucjvtion^al opportunity, then, is more we refuse to pursue the coal of eouklitv wifh 

than a high-sounding slogan: it is a concept that can be zeal? ' ^ renewed 
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THE DATA-ANALYSIS MODEL ^ 



The following logical steps were incorporated into our 
computer program: 

Item Analyses. Each questionnaire item was analyzed 
against one or more variables of interest. In this way we 
were able to use not only the percentage of respondents 
choosing each item but also their average on the variables 
of interest as a guide in assigning scale values. We did 
the same with the nonrespondents. For the student 
questionnaire, item responses were analyzed against an 
achievement composite.^ For the teacher questionnaire, 
item responses were analyzed against the number of items 
that were answered correctly on the teacher's vocabulary 
test,^ Responses to the school principal questionnaire were 
analyzed against the principal's response to questions 
concerned with his annual salary, number of stiidents 
enrolled in his school, the rural, suburban, or urban 
location of the school, and the proportion of children in 
the school from working-class families.** 

Coding and Intercorrelation of Variables. An approxi- 
mately 10-percent sample of students was drawn from the 
student master tapes at each. grade level. The variables 
were then coded and intercorrelated.* For the teachers 
and principals a breakdown into elementary and secondary 
was made, and correlations computed for each breakdown. 
The full number of teachers and principals included in 
the survey was used in these analyses. 

Reduction of Variables Into Indices. The intercorrela- 
tion matrices for the above steps were subjected to a 
series of factor analyses in order to obtain meaningful 
groupings of the variables, called indices.* 

Computation of Index Scores. The weights obtained 
from the factor analyses were used to compute index 
scores first, by standardizing each variable to a mean ef 
zero and a standard deviation of one; then, by multiply- 
ing each variable by its respective weight; and finally, 
by summing these values. In this step index scored were 
computed for all of the students included in the survey. 

1 Thii appendix hss already been published in the Achievement 
Study (Mayeske et al., 1973a) iknd in the Attitude Study (Mayeske 
tt al,, 1973b), It ii reproduced here, mutatis muUndis, because each 
leport in thii seriet ii designed to stand by itaelf. 

SMayeike et al,» 1968b. 

s Mayeske et al„ 1967. 

^ Mayeske et al., 1968a. 

» The codes used for these analyses, as well as the means, standard 
deviations, and intercorrelations for the students, teachers, ^nd 
principals, are given in the appendixes the School Study (May- 
eske tt al., 1969), The student items were doded by means of cri- 
terion Kaling. 

• Principal components analyses were used, with varimax rota- 
tion! of components having a root of one or more. 



Index means, standard deviations, and intercorrelations 
were also computed. 

Computation of School Averages. The mean score for 
each school was computed for both students and teachers 
on the indices and variables that were carried along 
separately. 

Merging of School Data. The school means for students 
and teachers were merged \^ith the school data for prin- 
cipals on a single tape (one tape for each of the five 
grade levels). 

Computation of Correlations and Regressions. We per- 
formed a large number of statistical analyses in order 
to interrelate the variables. The primary statistical tools 
used were regression analysis and partition of multiple 
correlation. 

Ideally, we would have liked to study these responses 
for the same ^dents as they progressed through their 
years of schooling. However, as explained in chapter 1, 
we decided to use cross-sectional data; viz, we collected 
them from students at different grade levels at one point 
in time. Consequently, whenever we made inferences 
about trends over time we did so with great caution. 

A.I. THE DATA-ANALYSIS MODEL AND ITS PROPERTIES 

s- 

The data for this study were obtained by appending to 
each student the attributes o* his school appropriate for 
his grade level, as they were developed in the School 
Study. This procedure generates a data matrix that can 
be compared with the following hypothetical one: 
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In this matrix the individual student, as represented by 
the numbered rows from 1 to N, is the basic iinit of 
observation. The five columns of the matrix represent 
different kinds of variables. The first t>yo columns con- 



tain observations on each student's Socio-Economic Status 
(SeS) and Achievement ( ACHV), respectively. The third 
and fourth columns contain the average 'S^cio-Economic 
Status (SES) and average Achievement ("ACHV) of 
students in the same school ahd grade level as the indivi- 
dual student. The la.st column contains a more traditional 
school variable, the Pupil-Teacher Ratio (PTR) for stu- 
dents of the same school and grade level. The alphabetical 
subscripts (A, B. C. etc.) are used to designate the schools 
When these variables are intercorrelated the values 
for each individual student enter into the computational 
formula. They result in the following hypothetical corre- 
lation matrix: 



STUDENT CORRELATIONS 





1 


2 


3 4 


5 






SES 


ACHV 


SES ACHV) 


PTR 




1. SES 


J. 00 






ho 


STUDENT- 


2, ACHV 
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LOO 






SCHOOL 










CORRELATIONS 
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hi 


Til 


• LOO ru 






4, ACHV 


ru 


ru 


• fM 100 


hs 


SCHOOL 


5, PTR . 






• hi fio 


LOO 
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Since this matrix is symmetric, the values below the main 
diagonal (upper left to lower right) will be the same as 
tlios^ above the diagonal. The dotted line is used to 
separate the submatrix of student correlations from school 
correlations. Using this niJ^trix. and assuming that we 
are interested in the regression of ACIIV on SES, we can 
conduct the following analyses: 

TOTAL: The effectiveness of the regression of 
individual ACHV on SES is measured by r-,.. For 
more than one variable it would be measured by 
the squared multiple correlation obtained by regres- 
sing individual ACHV on several other individual 
student variables. School variables can be brought 
• into this analysis as well. For example. PTR can be 
brought into the nalysis with SES and ACHV to 
give the multiple regression of ACHV on PTR and 
SES. 

AMONG: The effectiveness of the regression of 
school ACHV on school SES is measured by r^M. 
For more than one variable it would be measured by 
the squared multiple correlation obtained by regres- 
sing school ACVLY on several other school variables. 
For recisons given below, individual student vari- 
ables are not brought into this kind of analysis. 

WITHIN: A within-school regression is conducted 
by partialing ACHV out of ACHV by means of 
partial correlation techniques, and then regressing 
ACHV on SES (i.e. through observation of the 
squared partial correlation that remains). This oper- 
ation renders the residuals of ACHV uncorrelated 
with or independent of ACHV. and consequently un- 



correlated with any other school variables that are 
correlatedVith ACHV.^ 

ACHV is the one school variable that is most similar 
to or highly correlated with ACHV. The squared correla- . 
tion of ACHV with ACHV represents the maximum 
amount of variance in ACHV that can be explained by 
analyzing differences t\n\ou^ schools. Consequently, when 
"ACHV is partialed out of ACHV all the remaining school 
variables are uncorrelated with ACHV. In general, when 
an individual student variable is correlated with its school 
mean counterpart, that correlation is the maximum value 
that can be obtained by correlating it with any other 
variable or combination of variables. When the school 
mean counterpart is partialed out of an individual stu- 
dent variable, all of the differences in that variable asso- 
ciated with differences among schools are removed. This 
is also'one of the reasons why an individual student vari- 
able is not entered into an "AMONG" analysis: the maxi- 
mum differences among schools on that variable are just 
as well represented by the variable's school mean counter- 
part. 

A. 1.1 COMMONALITY ANALYSIS 

Extensive use was made in this study of a technique 
called commonality analysis. This technique partitions the 
variance in a dependent variable that is predictable from 
two or more sets of regressor variables into the propor- 
tion that can be uniquely associated with each set, and 
the proportion that is in common with two or more of the 
sets. The following discussion will focus on the develop- 
ment of the model for two and three sets of variables and 
then go on to a discussion of the meaning of these results. 
A mathematical development of the model is given in the 
Technical Supplement to the Achievement Study. 

Let us assume that we have two sets of variables, B 
and S. In ,the context of the ensuing chapters, B might 
represent different measures of the student's family back- 
ground, S might represent different measures of the 
school he attends, and A might represent his achievement. 
Suppose now that we run a regression and obtain a 
squared multiple correlation' for A against each set of 
variables, alone and in combination. For two sets of vari- 
ables we will have three squared multiple correlations: 
RUB): R'(S); and R'B, S), where the letter or letters ill 
parentheses represent the set or sets entei-ed into the re- 
gression. Then the proportion of the squared multiple cor- 
relation that can be uniquely associated with the B and S 
sets, designated U(B) and U(S), is given by: 

U(B)=R'(B,S)—R'(S) . (1) 
U(B)^R'(B,S)—RUS) (2) 

These unifl«fe values are sometimes referred to as first- 
order ;:^monality coefficients. The proportion of pre- 
dictable variance that is common to the two sets of vari- 
ables, called the second-order commonality coefficient, is 
given by: 

"^An algebraic proof of this asfcrtion is given in the Technical 
Supplement to the Achievement Study. 



C(B,S)=R^(B,S)—V(B)—U(S) (3) 

This partitioning results in the following additive prop- 
erties: 

RHB)=C(B,S) + U(B) 
. R'(S)^C(B,S) + U(S) 

That isr4ite-squay€d-fflnk ipl e corr e lations for li and S ca n" 
be expressed as a function of their different orders of com- 
monality coefficients, viz, the common portion plus the 
unique portion. In the context of our study this kind of 
analysis would indicate the extent to which the predictable 
variance is shai^d in contmon by the two sets, and the ex- 
tent to which it can be associated with one or the other 
of the two sets. 

The results of these analyses are organized somewhat 
as follows: 



Ordtr of Commonality 


B 


S 


Cotffficitnts 


1 


2 


First U(Xi) 




b 


Second C(XIX2) 




c 


R'Square(Xi) 




e 


R-SQ(XI,X2) 




f 



R'(B,S); RHB.O); W(SO); and R'(B,S.O). Then the 
first-order commonality coefficiAts are given by: 

U(B)^R'(B.S.O)—RUS,0) 
U(S)=R'(B,S,0)—R^(B,0) 
U(0)=:R'(B,SW—RHB,S) 

The second=order commonality coefficients are given by: 

C(n.S)=R'(B,S.())-R^(0)~U(B)-U(S) 
C(B.O)=R'(B,SX))—R'(S)~fJ(B)—U(0) 
C(SO)=R'(B,S.O)—R^(B)—U(S)—U(0) 

Finally-, the third-order commonality coefficient, of which 
there is only one, is given by: 

C(BS.O)^R'(B^S.O)—C(B,S)—C(B,0)—C(S.O)— 
U(B)~U(S)~U(0) 

The squared multiple correlation for any single set can 
then be expressed as a function of its different order-of- 
commonality coefficients. For example, the squared mul- 
tiple correlation for the *'other'' set, R^'(O), can be ex- 
pressed as: 

R'(0)=c(B,s,o) + C(B,o) 4 crs,o; -f u(0) 

Results of three-set commonality analyses are organized 
somewhat as follows: 



In this table, the first-order commonality coefficient, or 
portion uniquely attributable to each set, is given in the 
**U(Xiy' row. Here, Xi stands for the set contained in each 
column, represented by H and S respectively. The second- 
order commonality coefficient is the same for each column, 
as is the R'SQ(Xl.X2). The squared multiple correlation 
for each set, /; or is given in the row ''R'S({nnre(Xi)r 
Also, the f olio winir empirical values in this table would be 
additive: a \ c—d, b \ c^e, and n \ b \ c-f. When we per- 
form a unitizing operation on these results, the different 
order-of-commonality coefficients sum to 100, This opera- 
tion is performed by dividing each of the empirical values 
in this table by the value for /. Usually only the unitized 
values for V(Xi) and C(XIX2) are presented. 

For the three-set case let us designate the third set as 
O, for *'other/' From entering all the different combina- 
tions of sets in the regression we obtain the following 
squared multiple correlations: RUB); R^S); R^O); 



Ordtr of Commonality b 
Cotffficitnts >- i 

pITst U(Xi) T 

Second C(XIX2),T d 

C(XIX3) e 

C(X2X3) 

Third C(XIX2X3) g 

R'Square /> 

R-SQ (X 1X2X3) k 



S 
2 



6 
d 

f 

S 

I 

k 



0 

3 



0 

( 
g 

k 



With three sets there are now three second-order com- 
monality coefficients. The additive properties are a+d+ 
e^gz=zh\ b-^d-hf \ g=i; c-^e-^f-hg^j; and a-h6-hc-hd + 
ei^f-hg=k. When these coefficients are divided by /f-SQ 
(X1X2XJ), which in the above table has the empirical 
value of k% they are called "unitized'' coefficients. Usually 
only these unitized coefficients are given in the following 
chapters. 
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APPENDIX B 



FAMILY AND SCHOOL INFLUENCES ON ACHIEVEMENT, BY REGION AND ETHNICITY 



In this section we explore, for selected ethnic groups, 
many of the same kinds of questions posed in chapter 6, 
In conducting these analyses we have to conten^i with two 
problems. First, for many regions the sample sizes for 
some of the ethnic groups are exceedingly small. Second, 
errors in ethnic group self-identification occur, and these 
errors can be magnified when the groups are sorted out by 
a degree of regional stratification as fine as this one. In 
order to cope with these problems, we shall present re- 
gional analyses only for those ethnic groups for which 
there is an adequate representation in our sample, and of 
which census data also indicate that there should be a suf- 
ficient concentration within each region of interest. For 
example, we shall examine whites and Negroes for all 
seven regions, whereas we shall study Indians and Mexi- 
can-Americans for only two regions each. 

In order to cope with the small number of schools in 
some of our regional samples, we shall, on occasion, use a 
lesser number of school variables to represent school difl^er- 
ences, This will, at times, have the eflTect of understating 
the magnitude of the association of school differences with 
student variables, But we willingly make this sacrifice in 
order to gain a clearer understanding of regional differ- 
ences, The number of questions addressed will be fewer 
here than in chapter -6 because ethnicity is not employed 
as a variable (i.e., within and across regions each ethnic 
group is kept separate from the others). 



We begin the analyses with the whites because they are 
the most populous group, and hence determine who is and 
is not a minority, 

B.l. REGIONAL VARIATIONS FOR WHITE AMERICANS 

The numbers of white students and their school's are 
given in table B.l. The small numbers of schopls repre- 
sented in the sample at the higher grade levels, particu- 
larly in the Northeast and Plains regions, suggest that we 
need to take special precautions in the school analyses to 
conserve on degrees of freedom. For individual students, 
however, adequate sample sizes are available in each re- 
gion. Our first question then is: 

1. What is the magnitude of the role played in 
Achievement (ACHV) by Family Structure and 
Stability (FSS) before and after altowance has 
been made for Socio-Economic Status (SES)? 

The results of commonality analyses with these two va- 
riables are given in the first few columns of table B.2. We 
can note from the column labeled "RSQ (SES, FSS)" that 
the values are uniformly higher jit the ninth grade than ^ 
at either of the other grade levels, and that they appear, 
on the average, to be slightly greater in the Northeast, 
Mid-Atlantic, and Southeast than elsewhere. We conjec- 
ture that from the sixth to the ninth grades, these diflfer- 



Table B.l. ^Number of 'Students and SchooU in Selected Reirioni. by Grmde Level: Whiten 





Gradt 


No. of 


No. of 


Rtfion 


Ltvtl - 


StudoAtt 


Schools 






3,873 


20 




9 


4.409 


25 




6 


4,327 


96 




3 


4.401 


109 




1 


2.564 


54 


Mid-Atlantic 




16.433 


80 




9 


21.406 


128 




6 


17.075 


328 




3 


17.025 


364 




1 


8.524 


165 




12 


10.884 


65 




9* 


12.680 


83 




6 


11.054 


289 




3 


11.894 


304 




1 


6.777 


142 






4.040 


42 




9 


4.646 


48 




6 


3.959 


135 




3 


4.299 


136 




1 


2.660 


83 



ERIC 



Rogten 



Far Wost 



Southwost 



Southoast 



Total 



Qrado 


No. of 


No.^f 


Lovol 


Studonts 


Schools 


12 


9.973 


83 


9 


11.489 


105 


6 


10.058 


288 


3 


10.474 


305 


1 


6.466 


^161 


12 


3.580 


66 


9 


4.764 


80 


6 


4.913 


154 


3 


5.063 . 


154 


1 


3.035 


76 


12 


13.255 


177 


9 


17.359 


226 


6 


15.906 


579 


3 


16.231 


510 


1 


9.795 


^33 


12 


62.038 


533 


9 


76.753 


695 


6 


67.291 


1.869 


3 


69.385 


1.882 


1 


39.816 


914 
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Table B 



.2,-Commonility Amlysw of Family BackRround and School Factors in Achievement, by ReRion and Grade Level: Whitea 



Rtgion 



Grade RSQ Unique Com. Unique RSQ Unique Com. Unique 
Level (SES,FSS) SES mon FSS (HB.PRCS) HB mon PRCS (FB,SCH) 



RSQ \ Unique Com- Unique 



FB mon SCH 



Northeast 



Mid-Atiantic 



Great Lakes. 



Plains 



Far West 



Southwest 



Southeast 



Total 



12 


19 


88 


12 


g 


24 


78 


Zl 


6 


17 


84 


14 


12 


17 


92 


8 


9 


24 


82 


16 


6 


18 


81 


15 


12 


15 


87 


10^ 


9 


18 


77 


19 




13 


77 


14 


12 


18 


85 


10 


9 


19 


83 


15 


6 


14 


78 


15 




14 


81 


16 


9 


17 


74 


22 


6 


13 


76 


17 


12 


10 


93 


5 


9 


18 


87 


13 


6 


15 


88 


' 10 


12 


18 


94 


6 


9 


23 


86 


13 


6 


21 


81 


13 


12 


17 


90 


9 


9 


21 


82 


16 


6 


17 


81 


14 



0 


42 


4 


41 


55 


44 


78 


1 


42 


, 7 


51 


42 


43 


81 


2 


29 


22 


37 


41 


34 


61 \ 


0 


42 


4 


36 


60 


45 


77 


2 


42 


9 


49 


42 


44 


70 


4 


30 


21 


41 


38 


35 


61 


3 


41 


3 


33 


64 


43 


88 


4 


35 


8 


44 


48 


37 


87, 


9 


29 


12 


34 


54 


34 


70 


5 


46 


6 


32 


62 


48 


87 


2 


39 


6 


43 


51 


40 


79 


7 


28 


13 


39 


48 


31 


71 


3 


37 


' 4 


33 


. 63 


38 


91 


4 


34 


8 


42 


50 


36 


86 


7 


26 , 


15 


36 


49 


30 


75 


2 


31 


4 


29 


67 


34 


83 


0 


34 


9 


46 


45 


36 


83 


2 


26 


17 


40 


43 
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41 


52 


43 


71 
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10 
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39 


41 
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6 


32 


22 


44 


34 


38 


55 
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39 
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36 


58 


43 


78 


2 


37 


10 


47 


43 


40 


75 


5 


29 


18 


41 


41 


34 
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16 
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17 
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7^ 
16 

8 
17 
19 
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10 
13 
10 
11 
11 
18 
20 
30 
13 

18 
22 



3 
3 

14 
6 

5 
15 

6 
6 

14 

12 
7 
6 
7 

11 
7 

15 
9 
7 

15 



ences reflect a ditlerence in the composition of the indices, 
and that from the ninth to the twelfth jjrades they reflect 
different dropouf rates. Hence, the percentage of differ- 
» ence among'white students in their ACHV accounted for 
by these two variables varies from a low of one-tenth to a 
high of one-fourth. However, when we examine the per- 
centage role that can be attributed to FSS, we can note 
that it is always small before SES has been taken into ac- 
count, and, as indicated by the unique portion for FSS, 
it gets even smellier when SES is first allowed for. The 
unique percentage role for SES, on the other hand, is ex- 
tremely large — on occasion, a.s much as 10 to 90 times 
greater than that of FSS. Therefore, wc are inclined to 
conclude that the role of FSS in whites' ACHV is exceed^ 
ingly small, and that most of it is confounded with that of 
SES. This conclusion holds for virt;ially all regions and 
grade levels studied here. 

Our second question is: 
2. When HB and PRCS are analyzed together, what 
is the magnitude of their respective roles in 
ACHV? 

We may recall from chapter 6 that the HB factors are 
SES and FSS feiken together, while PRCS is comprised of 
the four attitudinal and motivational variables. The re- 
suits of these analyses are given in the center columns of 
table B.2. Inspection of the *'RSQ(HB, PRCS)" column 
' shows that the values tend to increase at the higher grade 
levels and, on the average, to be smaller in the Far West 
and Southwest than elsewhere. We susp^t that this in- 
creasing value over the grade levels refle(^ts not only 
changes in the composition of the indices and'differential 
dropout rates, but a tendency for the PRCS^^actors to 
ninlr up additional variance in ACHV at the twelfth grad&v 
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(see for example, the Great Lakes and Plains regions). 
Hence, these percentages range froir, i low of a little more 
than 0.25 to a high of a little more than 0,4. When we look 
at the columns containing the relative percentage roles for 
these two sets of N'ariables, we can note that the unique 
pei-centage role for the PRCS factors exceeds that of HB 
in each region and at every grade level, although the ex- 
tent of this departure is usually smaller at the sixth than 
at the higher grade levels. In some regions, most notably 
the Great Lakes, Plains, and Far W^est, the magnitude of^ 
the unique percentage for PRCS also exceeds that of the 
common portion. Hence, the motivational variables (as in- 
dexed by PRCS) account for more variance in ACHV 
relative to the HB set in some regions than in others (note 
that the Southwest almost falls in this category too). We 
are inclined to regard the-common portions as reflecting 
achievement-related correlates of social class membership. 
We therefore feel that most of these portions might be 
classified as part of the HB rather than as part of the 
PRCS set. However, e\'en if we were to make this kind of 
classification, the unique percentage role for PRCS would 
still be large; in fact, it would often exceed those of HB 
and the common portion combined. This is particularly so 
at the twelfth grade. 



Our third question is: 

3. When FB and SCH are analyzed together, what U 
the magnitude of their respective roles in ACHVl 

We may recall that FB is comprised of the two hom< 
background and four family process measures taken to« 
gether, a set of six factors in all. Before we proceed fur 
ther with this question, however, it may be instructive t< 
examine the degree to which students who^ire similar witi 
regard to FB and ACHV attend school with one.another 



for tlie ma>rnitii<le of tliOM* associations will have a definite 
influence ou tlie kin<ls of inference we make. These per- 
centajres are jriven in tahio IVriisal of this table shows 
a tendency for the vahies to decline at the hijrhei* jfrade 
levels. We inlorpn^t this as reflecting; the **feeder school 
effect/' whereby students of dissimilar hackfrrounds tend 
U) he channeled into the same schools at the hijrher jrrado 
levels. 

For SKS. the rejrional |)ercentaKes t(Mid to depend in 
part on jrrade le\eL since they ale largest in the Northeast 
and Mul-Atlaiitic at the lower jriades and .smallest in the 
Southwest. At the lujrher ^rade levels, the re^nonal values 
tend to be closer tojrether: they remain smallest in the 
Southwest and tend to become larjrest in the Southeast. 
Northeast. Mid-Atlantic, and Plains. On the avera^^e (i.e., 
the mean of the five i»:rade levels), these regional values 
ranjre from liiKh to low a^ follows: Northeast CJfi.S); Jlid- 
Atlantic CJo/J); Southeast (218); Plains (21.H); (Ireat 
Lakes (18,1); Far West (loji); and Southwest (9.0). 

For FSS, tlie rojrional \-alues tend to be low and fairly 
dose to^rether. except in the Northeast. Ju.st why these 
values should be so lii^di in this rejrion for this particular 
variable (especially at tlie thjrd «»rade) is not clear. If they 
were merely due to the small sample of schools, then we 
would expect similar aberrations for the other variables. 
Since we do not ob.MM've sucli aberrations, we are inclined 
to believe that the values rellect. in part, peculiarities of 
tlV re.spotidonts ( for in^tanc(^, teachers at the third Rrade 
unable to answer .^(Uiie of these items). For the remaininjr 
regiiyihs, tlie lower jriade vahuN tend to be slightly hi»^her 
in theXl^ir West, Mid^Atlantu*, aiul Soi.thea.st. On the 
average \li(> regional \alue.s run fr(tm highest to lowest as 
follows: N\>rtheast ( 11>,L>); Plains (o.'J); Southeast (:>.()); 
Far West (bS); Mid-Atlantic ili)): (Ireat Lakes (:\:2); 
and Southwest (:i.()). 



For ACII\', the lower grade values are somewhat smelli- 
er in the Far West and Southwest than elsewhere. On the 
average, the values run from high to low as follows: Sjouth- 
ea.st (U):2); Mid-Atlantic ( n.:2) ; Northeast (Li,«); Plains 
(11,0); Great Lakes (8.()); Far West (7.(i); and Southwest 
(7,2). 

Foi* the remaining variables, adecjuate representation 
was not avadable for grades one and three. Consequently, 
percentage.s are available only for the higher grade^levd's. 
For EAPTN, the regional N'alues are Nery low and close 
together. On the average (i.e., mean of the three grade- 
level values), the Southeast is highest (L:]); followed in 
descendift)?s,order by: the Northeast and Mid-Atlantic 
(.'i.O); Far \\>yt (2.7); and all the remaining regions (2.3 
each). For ATTl'D, the regional averages range from 
high to low as follows: Southeast (7.7); Southwest (7.3); 
xMid-Atlantic ( L7); Far West (4,()); and all the remaining 
regions (;].7 each). The percentiiges for EDPLN tend to 
be .slightly higher than for the otlier nttitudinal and moti- 
vational variables. The.se valuers, on the average, range 
from high to low in the followiiig manner: Mid-Atlantic 
(10.3); Northeast (9,0); Southea.st (8.3); Plains (6.0); 
(Ireat Lakes (',.3); Southwest (4.7); and Far West (3.7). 
The final variable, HRTS, is, on the average, highest in 
the Phiins (:k7) and SouUiea.st (T).;]). /Mlowed by the 
Southwest (1.8), Northeil?*t and JLd-Atlantic (3.7 each), 
Far West (3.0). and (Ireat Lakes (2.7). * 

Across all variables, then, the average percentages (ob- 
tained by averaging the grade-level averages across all 
seviMi variables) nr^ largest in the Northeast (1L3, pro- 
dunul in i)art by the high values for FSS), followed closely 
by the Southeast (10.2) and the Mid-Athmtic (;).3). Inter- 
mediate in value are the Far West (S.:5) and the Plains 
(7.9), while the lowest overall percentages occur in the 
Great Lakes (6.3) and Southwest (5.1). We might antici- 



TaWo a.a.—Pt n t ntajrf of Varianco injndividual .Student Variables Associated With the Schools Students .4ttend, 

by Kejrion and (Jrade Level: Whites 



Rtgion 



Northeast 

Mid-Atlantic 

Great Lakes . 

Plains 

Far West 

Southwest . . . 

Southeast 

Total 

Grade Level: 



Region 



Northeast 

Mid-Atlantic 

Great Lakes 

Plains 

Far West 

Southwest 

Southeast 

Total 

Grade Level. 
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Family Structure and 



Socio-economic Status (SES) 




Stability (FSS) 






Achievement (ACHV) 




38 


39 


18 


17 


22 


14 


52 


24 


4 


2 


17 


20 


13 


8 


10 


32 


32 


17 


21 


24 


8 


5 


4 


2 


1 


15 


19 


14 


13 


10 


23 


23 


12 


15 


19 


4 


9 


4 


2 


1 


12 


11 


10 


5 


5 


28 


21 


17 


23 


19 


6 




5 


4 


5 


16 


16 


9 


8 


6 


19 


22 


11 


12 


14 


9 


5 


5 


3 


2 


10 


12 


8 


5 


3 


7 


12 


7 


8 


11 


3 


3 


3 


3 


3 


9 


10 


5 


6 


6 


28 


27 


21 


22 
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Expectations for 
Excellence (EXPTN) 



Attitude Toward 
Life (ATTUO) 



Educational Plant 
and Desires (EDPLN) Study Habits (HBTS) 
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pate, .then, that in the ensuing analyses there will be some- 
what more confounding of family background and school 
factors in Achievement for some of these regions than 
for others. 

Let us turn next to these analyses. In chapter 6 the set 
called SCH contained 10 variables, 5 pertaining to the stu- 
dent body and 5 to the teaching staff. Because of the small 
number of schools represented in our samples for some re- 
gions, in these analysed we shall use only one variable to 
represent possible school influences. This variable will be 
the student body counterpart of the dependent variable 
(i.e., the mean achievement of all students in a school at 
that grade level). In order to get jin idea of how much 
explanatory power we are sacrificing by using a single 
school variable in lieu of 10 school variables, we can com- 
pare, over all schools, the percentage of variance in ACHV 
explained when the other 9 school variables are first in- 
cluded with Student Body's Achievement, and the 6 family 
^background variables are left out of the analyses. For ex- 
ample, if we let: 

A=RSQ[FB£CH{10)]—RSQ[FB,SCH{1)] 
then these percentage values for grades 12, 9, and 6 are, 
respectively, 1, 0, and 1. Hence, for whites, over all 
schools, very little loss in explamitory pow^r tal^es place 
when these nine scKool variables are deleted. Of course, 
the loss might be much greater for separate regional 
groups. Let us see, then, how these regional analyses com- 
pare if we use the six family background variables and the 
single school variable of Student Body's Achievement 
(here designated SCH). These analyses are given in the 
' last columns of table B.2. 

. Inspection of the column labeled "RSQ(FB. SCFD'^^n 
tabl^ B.2 shows that from roughly one-third to, on occa- 
sion, almost one-half of the differences among students in 
ACHV can be explained by these combined sets of variable, 
^nd that the values are lower in the Far West and South- 
westi than elsewhere. In each region, these percentages 

• ^tend to increase uniformly as one ascends the grade levels. 
Th^ increases are probably due to the reasons already 
cited in connection with this same table. When the per- 
centages in thi» column are compared with those_in the 
'*RSQ(IIB, PRCS)'' column, we can note that an increase 
of from 1 to 5 percent takes'place when SCH is brought 
into the analysis. When we examine the relative percent- 
age roles for FB and SCH, we can see that the role of FB 
is very large and that of SCH very small. As in the pre- 
vious set of analyses, we incline to regard the common 
portions as reflecting family background influences that, 
although they are confounded with school influences, more 
likely belong to JB than to SCH. Hence, for whites^ in all 
regions, the unique percentage role attributable to "^school 
factors is small in both an absolute and a relative sense; 
in fact, it is completely overshadowed by the percentage 
role for family background factors. Although some re- 
gional differences in these relative roles do exist, they do 
not appear to lend themselves to any simple interpreta- 
tion. 

Our fourth question is: 

4. What is the magnitude of the roles played by HB 



and SCH in ACHV and the four motivational fac- 
tors combined? 

Since there were so few schools in the regional samples 
at the ninth and twelfth grades, we performed these analy- 
ses only foi- the sixth grade.^ We used the sam^ two home 
background and ten school variables as described in chap- 
ter 6, and the same multivariate commonality technique- 
The results of these analyses are given in table B,4. Inspec- 
tion of this table shows that the MR-square is Uirgest in 
the Southeast, intermediate in tlte Plains and Mid-Atlan- 
tic, and smallest in the remaining regions. The unique per- 
centages for HB and SCH tend to be more nearly equal 
than those observed heretofore. The major exception is in 
the Southwest, where the role of HB factors is about twice* ' 
that of SCH factors. In the footnote of table B.4, we can 
note that this trend tends to hold for the other grade lev- 
els, but to a greater degree for the twelfth than for the 
ninth grade. To us, it appeared significant that, when a 
more comprehensive set of student variables — i.e., pne 
that included motivational considerations — was used' as 
the dependent set, school factors came to assume a role 
more nearly equal to that of home background factors. 

Our next series of questions deals with the nature of 
mean differences among regions. We introduce them by 
asking: 

5. How much of the total variance among white stu- 
dents on each of the family background and 
achievement variables can be associated'with their 
membership in the various regional groups?^ 

The results of these computations are given in table B.5. 
Examination of these percentages shows that they tend to 
be small for each grade level, but that they increase slight- 
ly at the higher grades. On the average, SES and ACHV 
tend to have the largest percentage values, on the order of 
2 percent. Next largest are the values for FSS, which are 
on the order of 2 percent; the remaining values taper off 

> The 10 school variables were used becausie this set, known «• 
SCH, included the student body counterparts of the 5 de^^ndent^ 
variables. It was necessary to include these five in order to give at 
least minimal representation to school differences on these factors. 

2 The way in which these percentages were computed is described 
in chapter 6. Here, only the grades for which complete daU wtrt 
available were used. ^ 

Table B.4.— Miitlk^iatc Commonality Analyaca of Home Back-^ 
ground and SchooM!^tort in Achievement and Motivation for 
Sixth-Grade Whitet ^ 

MRSQ Uni^uo Common Unl^uo 
notion (Ht, SCH) 4^ 

Northaast 40 42 "^If , 40 

Mid'Atlantic 49 , 44 19^^., 37 

GrtatLakts 41 39 12 

Plains , 48 42 13 

Far Wtst ' 38 48 10 42 

Southwtst 3? 60 i 32 

Southtast 60 37 21 42 

Total 48 41 ^ 16 43 

•Tht **Totar* valuts for tht oth«r gradt levels art: 

Grade 12 52 42 16 42 

Gradt 9 57 50 15 35 



Percentage of Tota] Variance in Individual Student 
VarlaMe^KAOciaied with Rejcional Differencen, by Grade Le^el: 
Whites . 




Gradt Ltvtl 

fwitft<J4inth Sixth Avtragt 

Socio-Economic Status 3 2^\~2 23 

FamilyStructureand Stability . 1 l "^^--v^ 10 

Expectations for Excellence , . • 1 0 ' 0 \3 ^ 

Attitude Toward Life 1 0 0 Td^- 

Educational Plans and Desires. 110 .7* 

Study Habits 0 0 0 0 

Achievement* 2 2 2 2.0 

<«Corr««pon<linK >«lues for the thml aiul flrst urutif with 6H.aH5 and 39.816 white 
atudents, were 1 «nd 3, rc^^pijctiwly 

^'to zero or near zero. On Ihetfasis of these percentages we 
must conclude that, for whites, regional membership does 
not play a large role in explaining differences among in- 
dividual students. We shall continue our analyses through 
to completion in order to learn what we can about these 
regional differences. However, we must bear in mind that 
they are never large. 
Our next question is: 

6. For Achievement and each of the family back- 
ground variables, which regions score high and 
which low? 

■*In order to answer this question, we ranked the^egional 
means for each variable so that a low rank indicated a 
high mean. There was sufficient consistency across the 
three grade levels to average these ranks for each variable 
and then rerank the averages.=^ These composite ranks are 
•given'in table B.6, which shows that, for some of tlie vari- 
ables?, there is a tendency for the same regions to rank higfc 
or low, whereas between othm:§ there seems to be an ii^ 
verse relationship. For examplclhes^^rtheast and Mid- 
Atlantic tend to rank high on SES, AT^TtHl^ and ACHV, 
where«As the Southeast and Southwest ttn^l to nuik low on 
these same variables. For EXPTN. just the reverse is true 
(i.e., the Southeast and^Southwest rank hyrhgst while the 

'when the ranks for each variaWe were correlatwl across grade 
levels, thoy ranged fx^ym a low of <;l for URTS and KDPLN, to a 
hlKh of 100 for SKS^The majority (actually 70 percent) were in 
the 80 to 100 ranff ^ 



Table B«6.— Rink Oijper of Eirh Region on Individual Student 
Variablen, AveraVed by Grade Level: Whites 

Regions 

Variable .WE MA GL * PL FW SW SE 

SoctO'Economic Status .. 2 1 5 4 3 6 7 
Family Structure and 

Stability 5.5 2 1 3 7 5.5 4 

Expectations for 

Excellence 7 6 5 3 4 2 1 

.Attitude Toward Life ....3 1.5 4 1.5 5 7 6 
Educational Plans and 

Dtsires '....4.5 2 6 3 1 4.5 -7 

Study Habits 4 1,5 5 1.5 ^ 6 7 3 

Achievement 2 3 4 1 ^^5 6 7 

NOTK.— NE = NorthMut, ||A - Mid-AtUntic. (iL =: Gr«it Lakeli. PL ™ Plaint; 
FW = Tmr W««t: SW SouthM«Ht.«SE = Southeast. A low mnk indicate* a hich 
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Northeast and the. Mi(UAtlantie are lowest). These con- 
sistencies suj?gest that there may be such a marked degree 
of interdependence amon^ three or four of those variaWes 
that one or two factors could be u.sod to describe it. Ac- 
cordingly, our next question is: 

7. What degree of interdependence exists among the 
regional ranks? 

As in chapter (i, the degree of interdependence ij; as- 
se5s€4^by intercorrelating the variables and sutjjecting 
these inT^rcQrrelations to a principal components analysis. 
If the intercorlrr^uiions are largo, we shall require only 
one or two componentstrKu^xount for their covariance. but 
several if they are low. The'T^t^jJuU^j^ these analyses ar^ 
given in table'B.T, which shows thatTTrrKUn^^ principal 
components can be u.sed to describe the inteireM^^ 
^ these ranks; (/>) the three account for almost allthis^ 
interdependence. Some grade-level differences do occur, 
with the first and second principal components accounting 
for somewhat more of the variance at the sixth than at the 
higher gnwdes. However, enough consistency was observed 
across grade levels for us to accept the component^ co 
puted on the average of the ranks (actiuilly, their rank 
sums) as being representative, J • 

Our next question is: 

8. Can. the princii>jil components be transformed to 
produce a meaningful de.scription of the subgroups 
of variables? ^ 

The varimax transformation of the.se components is 
given in table B.8. An examination of tiie variables with 
liigh and low coefficients on the.se factors suggests that the 
first one might be called "general well-being," since all 
the variables contribute to i? in a po.sUive manner (al- 
though not all to the same degrer ). Most salient on this 
fact(,r are SKS, P^XPTN, ATVUli, EDPLN, and ACHV. 
The second factor, as indicated Sy IlBTS^and ATTIJD, ap- 



Table 



B.7^Prinripal Componentn AnaiyniR of Reffional Differencea 
in Individual Student V.^riaMeN: Whitea 



^ercintafe of Variance 

ACCOM m«u fcr by* 
Grade iavel 1 1 « 2 l, 3 

Twelfth 55 

Ninth 48*, 

Sixth 72" 

Average 56 



71 
89 
81 



91 
87 
95 
91 



Table B.8.-.Varimax Rotated Principal Componenta of the.Retional 
Intercorrelationa 



Variable 


1 


Factors 
Z 


3 


Socio- Economic Status ...^ 




07 


36 


Family Structure and Stability 


12 . 


86 


-49 


Expectations for Exellence 


99 




-17 


Attitude Toward Life 




69 




Educational Plans and Desires 


51 


14 


85 


Study Habits 




95 


J24 


Achievement 




53^ 


21 
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pears to reflect a certain view cf life that may arise from 
intact family sifuations (FSS), and that, to a degree, may 
spill over into ACHV. \\^e will Rive this factor the pro- 
visional name of 'Mmmediate and/or intimate parental in- 
volvement in schooling." The third factor, with its higJi 
-value&ior EDPLN and SES, appears to merit the name of 
"belief in education and intent to affect one's future lot 
in life through it/* The high negative value for FSS on 
this index suggests to us that this intent might be greatest 
where access to higher educiitiop is great but family struc- 
ture ranks low. This leads us to our next question: 

9. What is the relative status of each region on the 
factors obtained in table B.8? 

0 ^ These ranks, computed in the same manner as thos^ in 
chapter 6, ivre given in table B,9. For our first factor, "gen- 
eral well-being," the Plains, Mid-Atlantic and Far West 
rank highest, while the Southeast and Southwest rank 
lowest. For our second factor, "immediate and/or intimate 
parental involvementl^^chooling," the Plains, Mid-Atlan- 
tic and Great Lakes rank highest, while the Far West and 
Southwest rank lowest. For our third factor, "belief in 
education and intent to affect one's future lot in life 
tljrough it," the Mid- Atlantic and Far West rank highest, 
while the^ Great Lakes and Southeast rank lowest. More 
generally, we can note that a region that ranks high or 
low on one of the factors tends to rank in a similar man- 

^ Tibl^B.f/— Rank of Weighted AverftKes for Eich R«icion by Rotated 
Component: Whiten 



Northeist - 

Mid-AMintic 2 

GrtatUkes 5 

Pliins i 

FirWtst 3 

Southwest 

^outbeftst • ^ 



Factors 
2 



4 

2 

3 

I* 

6 

7 

5 



3 
\ 
6 
4 
2 
5 
7 



ner on the others. Hence, considering the techniques used, 
these differences are not as unrelated as we would prefer 
them to be.** 

Our final question in this series actually pertains to a 
sequence of analyses concerned with the explamitory role 
of different sets of variables at ^le individual and at the i 
regional level. It is: 

10. What happens to the role.s of FB and SCH in 
ACHV when the ivnalysis shifts from the Individ- 
ual to the regional level? 

It will be recalled from chapter 6 that there was one 
type of regional analysis, called 'Among," which was per- 
formed on the regional means, and two types of individual 
'analysis: the **Within" type, which consisted in subtract- 
ing the mean for each individual's region from his scores 
and then performing regressions on these adjusted scores; 
and tlie * Total'' type, which was performed on the secret 
for individual students without regard to region. Such 
analyses for the explanatory roles of SES and FSS are 
given in the first three rows of table B.IO. Inspection of 
the ''RSQ" columns shows that less than 0.25 of the differ- 
ences among students in their ACHV is explained by these ' 
two variables at the individual level, whereas upwards of 
0.8 of , the differences among regions are explained by these 
same variables. Comparison of the relative percentage 
roles for these two variables shows that SES can carry 
most of the explanatory role for all levels. In a similar 
manner, the explanatory role of FSS is always small. 
Hence, for whites, the magnitude of the explanatory roles 
played by SES and FSS at the individual and regional 
levels are similar but by no means identical, with SES 
assuming the major role, h 

The middle rows of table B.IO contain the results of 
similar analyses for HB and PRCS. Inspection of the 
'*RSQ'' columns shows that the percentage of variance in 

rAlthough we must r<vofrnizc from table B,5 that the regional 
difference? were small initially, and that th^ use of ranks of factor 
means tends to obscure these differences even more. 



Table B lO.-Commonallty Aftalyten of Family Backitround and School Factom In Achievement for "Total," "Amo«r," 
^ and ^Wlthln ' Analyaea, by Grade Level : Whiten 

Twar^h6rad« ^ ~ Ninth Grade ««th Ora^e 

KSO ual(^ Common Unlqua RSQ Unlqua Common Unlqua Uiimia Cawmeii UiiN|iie 

(SE^ FSS) SeV . FSS (SES,FSS) SES FSS (SESFSS) SES Fit 

-TTT " tl 90 9 n 2\ 82 16 2. 17 81 U 5 

I^**' , II Je 17 84 72 20 8 88' 79 17 4 

^ as 58 37 \ 10 47 43 29 18 41 ' 41 

I II !i 100 10 74 16 100 11 77 12 

S 5 II eo 37 a 48 44 29 « 39 43 

V RSQ Uniqu. Common Unlqu. RSQ Uniqu. Common Unlquo RSQ Uniqu. Cwimmn U»gM 

(FRSCH) FB SCH (FR.SCH) FR SCH (FR.SCH) FR WCH 

O . 7~ ^ 
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ACHV explained by each of these sets of variables is very 
much the same for the two individual-level analyses (i.e!, 
'TotiU" and **Within"), being in the neighborhood of one- 
third, whereas at the regional level the two sets explain 
all the variance Further, at the individual level the per- 
centage role of ^PRCS far outweighsnhat of HB, whereas 
at the regional level most of the explained variance is con- 
founded, so that regional differences in AC\lW could just 
as easily be explained by the one set as by the other. We 
conclude, then, that the relative explanatory roles of home 
background and family process factors differ considerably 
from the individual to the regional level. 

The last rows of table B.IO give similar kinds of analy- 
sis for the set of six family background factors (i.e., HB 
and PRCS combined) and the set of ten school factors, as 
described in chapter 6. Examination of the "RSQ" columns 
-shows that from roughly one-third to slightly less than 
one-half of the variance in ACHV is explained by these 
factors at the individual level, but all of it at the regional 

i level. Further, at the individual level nearly all the explan- 
atory power lies with family background, whereas itt the - 
\,rerional level the percentage roles are almost completely 
cofffounded, sd that these differences in ACHV could as 
.•readily be explained by the one set of factors as by the 

^ '^ther. In summary, the analyses in this section have shown 
{hat, for white American students: 

1. The role of Family Structure and Stability in 
Achievement is small in every region, and most of 
the relationship that does exist is confounded with 
that of Socio-Economic Status. 

2. In every region, the percentage of variance in 
Achievement explained by Family Process exceed- 
ed the percentage explained by Home Background, 
and this percentage remained substantial even 

^ when the common portion was assigned to Home 
Background. 

3. When Home Background and Family Process wore 
cunibined into a smgle set known as Family Back- 
ground, and their percentage role in Achievement 
compared with that of the 10 school factors known 

' as School, it was noted that, in every region, the 
role of Family Background vastly exceeded that of 
School by a factor that ranged from 4 to 1 to, on 
occasion, 30 to 1.. 

4. Wher^ Achievement and Family Process were to- 
gethei^ regarded as a set that could be influenced 
by both Home Background and School, it was ob- 
served that, for most region.^, the percentage role 
of School came to equal or exceed that of Home 
Background, and that this trend became more pro- 
nounced at the higher grade levels.^ 

5. The association of Achievement and Family Back- 
' gjoynd with regional membership was never large, 

being on the order of 2 percent for Achievement 
and Socio-Economic Status, and less for the other 
variables. 

•Only the sixth grade hnS enoufrh schools to support i*ejfion«l 
analyses, while only "Total" grade^Ievel analyses were conducted 
for the higher grade levels. 
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6^. Three factors were found to account for nearly all 
the regional mean di|fnrences on Achievement and 
Family Background. These factors werel interpre- 
ted as reflecting (a) ^'General well-bding" (to 
which all seven variables contributed pdsitively); 
(b) "immediate and/or intimate parental involve- 
ment in schooling"; (c) "belief in education and 
intent to affect one's future lot in life through it." 
7. Comparative analyses of the role of regional dif- 
ferences (called **Among" analyses) and of indi- 
vidual differences (called ''total" and ''Within" 
analyses) in Achievement showed that, for Socio- 
Economic Status and Family Structure, the ex- 
planatory roles were similar. They also showed 
that most of the explanatory weight was being 
carried by Socio-Economic Status, whereas 
for the other pairs of variables (i,e.. Home Back- 
ground compared with Family Process and Family 
Background compared with School), the explana- 
tory roles were very different at the different lev- 
els. We concluded that results for one level could 
not be considered indicative of what wo^ld obtain 
for the other level. We also pointed out tl^at, at the 
regional level, the explanatory ^oles of. these dif- 
ferent sets were completely confounded, and that 
the differences could therefore be explained as 
readily by the one set as by the other, whereas this 
was not so at the individual level. 

B,2. REGIONAL VARIATIONS FOR NEGRO AMERICANS 

We turn next to Negro Americans because they are both 
the most populous and the most dispersed minority group 
and, in consequence, are adequately represented in all the 
regional groups, as can be seen from table B.ll. Examina- 
tion of this table shows that the numbers of schools for 
some of the regional groups, most notably the Northeast 
:;nd riaiiiii, are so small tiiat we niuat exercise great cau- 
tion in interpreting analyses based upon them.« We will 
use the same series of questions as before. 

— - 1. Wh a t i& t he i i m if nlrU cir'or the role played in 
Achievement (ACHV) by Family Structure and 
Stability (FSS) before and after allowance has 
' been made for Socio-Economic Status (SES)? 

The results of analyses designed to answer this question 
are given in the first set of columns in table B.12. Inspec- 
tion of the '*RSQ(SES, PSS)" column shows that these 
percentages do not fluctuate in a consi^^tent fanner across 
grade levels or regions. For example, in the Jfortheast they 
increase at the higher grade levels, in the Southwest they 
rise at the ninth grade to fall again at the twelfth, and in 
the Plains they drop at the ninth grade to rise again at the 
twelfth. Similarly, at the twelfth grade the Northeast has 

« Many minority group students attend the snme schools. We can 
therefore expect some overFap in the number of schools represented 
for each sel[)arate jfroup. In addition, some minority group atudehta 
attend schools with whites. For these groups as well, then, thert 
Will be some overlap in the schools represented. Analyses wtxe not 
conducted at the first and thiH gradea^ because accurate mindrtty 
group identification was more difficult to obtain for them. 
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Grad« 

il>9ion Uvl StudtnU 

Northeast 12 191 

9 436 

6. 247 

Mid-Atlantic 12 

9 8,650 

6 6,805 

Great Lakes 12 1.80^ 

9 3.003 

6 3.342 

1 jf. 

6* l.l^t 



Grade 

Schools R«alon l«v«l Studtntt Schoolt 

10 Far west 12 1.526 41 

-9 2.461 69 

31 6 2,120 123 

72 Southv^est 12 ' 2,432 83 

117 9 3.107 100 

251 6 2.603 151 

44 southeast 12 13,443 274 

g, 9 18,496 305 

Ig- 6 17,303 604 

18 T«tal 12 24.802 542 

^ 9 37,265 683 

47 6 33,571 1,372 



. Table B.l2:-Commpn.lity Analyses of F.mily Back ground .nd School Factors in Achievement, by Region .nd Gr.de Lev^: Neg 

RSQ Unique Com- Unique RSQ Unique Com- Unique RSQ IJnIque Com- 

Ilvel (SES.°SS) SES mon FSS (HB.PRCS) HB mon PRCS (FB.SCH) FB mon 

71 ^ 67 32 1 45 15 55 30 54 59 25 

1 6 28 11 28- 11 30 59 34 78 7 

I 7 26 54 20 18 18 22 60 20 78 16 

,o IP 71 22 7 35 7 36 57 40 70 17 

'^'''•'^♦'"""^ 'I \l II II 3 30 14 38 48 34 68 21 

I \l 82 13 5 25 26 32 42 32 56 24 

oc Q 1 5 29 66 30 91 3 

'I ! 3 1 24 12 34 54 30 77 4 

I 8 69 1 6 15 19 18 24 58 23 7 6 8 

17 M 19 3 37 8 39 53 44 75 10 
'I 'I 9! I 0 26 10 26 64 30 82 3 
I 13 82 10 8 25 21 31 48 26 86 9 

,0 8 80 18 2 26 .6 ' 27 67 29 93 -3 

•• 'I 13 5? 3? 12 26 14 38 48 28 89 4 

I u 56 24 21 24 13 32 . 55 26 82 9 

q 92 6 2 28 8 23 69 31 88 3 

S*'"*'^'^"' 'I 16 II 14 3 28 23 34 43 34 72 10 

lA 96 4 0 26 23 32 45 41 47 17 

^'9 16 8 iJ 1 29 19 35 46 37 50 26 

I H -fe 2*- 36 *^ 38 *e-~-M- 

IS 92 7 1 28 22 33 ' 45 43 50 15 

- 'I \l 8 15 2 28 20 35 45 36 56 21 

6 13 77 14 9 24 25 30 45 34 51 19 



roci 



Unique 

SCH 



16 
15 
6 

13 
11 
24 

6 
19 
16 

15 
15 
5 

10 
7 
9 

9 
18 

7d 

36 
24 



35 

23 
30 



the highest percentage and the Far West has the smallest, 
while for the sikth grade the Northeast is one of the lowest 
—and so on. What does seem apparent, with a few excep- 
tions, is that the percentages tend to hover in the range 
of 8 to 15* percent. When we examine the unique percent- 
ages for SES and FSS, we can note that the latter per- 
centage is ahv{vys small and the former almost always 
large, if nn^ vpvy larjre; and even the common portion ex- 
ceeds the percentage value for FSS. We must therefore 
conclude for Negroes, as for whites, that the relationship 
of FSS with ACHV is never large. Moreover, the relation-, 
ship that does exist is highly confounded with SES, and 
there is no readily discernible trend across the regional 
-ps. 



2. When IIB and PRCS are analyzed together, what 
is the magnitude of their respective roles in 
ACHV? 

Results for these anal^es are given in the center col- 
umns of table B.12. Insjiecti^ of the -*RSQ(HB.PRCSi)*' 
column shows that for all regions except the Southeast 
there is an increasing value at the' higher grades. As for 
whites, so too for Negroes we are inclined to feel that tl^se 
grade-level differences reflect: (a) the changing composi- 
tion of the indices in moving from grade 6 to grade 9;^ 
(b) the loss of the dropouts in moving from grad^ 9 to 
grade 12; (c) tendency for the factors represented by 
PRCS to pick up more variance. These values appear to 
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hover around the range of 20 to 30 percent, and to exceed the Great Lakes and Far West (2.7). The values fof FSS 

this range at the twelfth grade. Inspection of the unique tend to be small and closer across regions. The major ex- 

percfentages for HB and I'liCS shows that, in every region ception is in the Northeast, where the \alue for the ninth 

and for eveiy jrrade level, the percentage for PRCS is grade is unusually low and those for the sixth and twelfth 

much greater than that for HB. exceeding it by a factor grades ai-e unusually high. On the aveiage, the Northeast 

that ranges from 2 to 1 to as much as 10 to 1. Even if we is by far the highest (2.4), with the Plains (4 7.) and 

were to regard the common portion as belonging to HB. Southwest (2.7) running second and third respectively 

the percentage for PRCS would still tend, more often than Tied for fourth are the Mid-Atlantic and Far W est (•> 3) 

not, to exceed them both. Hence PRCS tends to exphiin a while the Great Lakes refjion is lowest of all (0 7) 
substantial portion of the d.tferences in ACHY among For Achievement, the highest average values occur in 

Negro s udents,^nd this is so mdependently of their HB. the Southeast (21.0) and the next highest in the Mii- 

The portion explained tends to be in the range of 40 to 60 Atlantic (12.3) and Northeast (11.3) Tl en c mes the 

percen for each region at almost every grade level. How- goutlnvest (7.3) and Plains (7.0 , with the GreaT Lake 

ever, there do not, appear to be .systematic differences in /r,.,. Vn- \Vp<t i,> L./ V n ''''' 

these relationship.^! across the regions. w .lif « i ^ ^ T 1 " . ^^^^^ 

1: ^ lor Excellence, the regional values tend again to be low 

3, When FB iind SCH are analyzed together, what is ^""^ together in magnitude. The largest average val- 

the magnitude of their respective roles in ACHY? "^'^ the Southeast (.").7) and Southwest (5.3). 

., Second highest are the Great Lakes (4.3) and Plains (4.0), 

Before we proceed further with this question, it may be while,.the Mid-Atlantic and Far West are tied for next to 

instructive to note, for each region,' the extent to which lowest (3.0). The Northeast has the lowest value of all 

Negro students attend school with others who are similar the regions 

to themselves in FB and ACHY fo Attitude Toward Life has its hu-gest values in the 

re ationsh PS will have an effect on the kinds of inference Southeast (1G.3) and Southwest (11.0) The Mid-Atlantic 

we make about po.ssib e schoo influences. The percentages 43 third highest (8.0). the Great Lakes and Far West tie 

n? b ^B n L"? H f f nr ; ^-""^'^ <-^'-^>- ^'^ ^^--^'---^t and PhUns tie for lo ' 

evil end r^Z I oMf shows |hat..theB.-ade- ^st (3.7). The highest values for Kducational Plans and 
le e tiend. aie not as coi .sisteht ;us those observed for ,,,,,, j„ j,^, s„„,,^^^^^t ^ Southwest 

whites in the previous .section or those observed for a 1-7 n\ fu„ <■ ^ ■ u ^ ■ .^ ^ j a., ^ !^„/ V.. . 
students in chapter 6. These differences mav reflect the ' T v -'^ J" f/'^-Atlant.c 6.3 . Plains 

results of a smaller sample size, as well a.s, perhaps, some ' ' ^'J? ^ ^he Northeast 

veiy real grade-level differences in the manner in which ''"^ ^"'"^ (2.0. For Study Hab.t.s. the highest val- 

Negro students were -'streamed" into .schools in these "^•'^ «>i'C»r in the Southea.st (8.0), and the Great Lakes and 

different regions Southwest (0.3) tie for .second. The third-highest values 
For Socio-Eninomic Status, on tlie average (i.e., .the ( o.7), Nortl)oast (1.7). and Far 

averageof the three grade levels in each re-ion), the high- (1^0), with Mie Planis having the Icnvest ones (3.3). 

est values ocvur in the Noitheast (18.7) and Southeast summary, over ail regions the hiKhest values, ob- 

(15.0). The hiiarh vnUw for Uip N'M-thoast .-iriyos rii,.inly tained hy averaging each region\s grade-level avtfi aKe for 

from its high value at the sixth grade. It is diflicult to say ^*^^*'^ avww variables, were to be found in the South- 

whether this value is due to the aberrations of a small ^''^^^ (10.8). and the second highest in the Northeast (9.6). 

sample or to a real relatio nship.' Th^ n.'iins, vmIi^o^ These were followed by the South west (7.^) nnd MiH- 

third highest (!:].()). the Southwest and Mid-Atlantic tie Athintic (7.0). The lowest values occurred in the Plains 
for fourth highe.st (11.3), while the lowest values are for ^-^^^^-^ ^^i^^^ ^'ar West (3.1). How do 

- ^ . these rehitionships affect our answer to question 3? 

7 However, the erratic nrrade le\el \ariation.^ for FSS ami ACHV |„ ♦ • . r ^ i i. , , 

in thi.s region .suRuest tliat tliey may be clue to the small (and per- Conserve degrees of freedom for schools, we 

haps unasual) sample of school.s. shall follow the same procedure as in section B.l and use 

Table B.13.— PercentaRe of Variation in Indi\idual Student Mea.sures^.sRociated With the Schools Students Attend, 
^ by Region and Grade Le\el: Xefr^oes 

Socio- Family ExptcUitions Attituda Educational 

Economic Structura and for Toward Plans and 

^•9\on Status Stability Achiavtmant Exctllanca . Ufa Dtsiras Study Habits 

Northeast 38 8 10 39 1 32 4 8 22 ^1^1 i 14 6 3 2 3 5 5 4~ 

Mid-Atlantic 10 13 11 2 3 2 14 11 12 3 4 2 511 8 4 6 9 6 5 6 

Great Lakes 43 1 200 67 3 5 2 6 368 5 1 2 5 1 13 

P'a«ns 14 9 16 5 1 8 4 6 11 3 2 7 2 5 4 4 2 10 6 2 2 

far West 5 3 0 5 2 0 5 3 2 4 3 2. 6 8 3 6 3 1 7 4 1 

Southwest 8 10 16 323 994 556 5 11 17 74 10 857 

Southeast 13 16 16 3 2 1 23 18 22 6 6 5 8 18 23 9 8 6 10 9 5 

Total 12 13 15 3 2 2 16 16 19 5 5 6 6 14 17 6 6 6 % 7 5 

arade Level . 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 

ErJc m- 
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only one school variable, namely, Student Body's Achieve- 
ment, in lieu of the set of 10 school variables. The loss of 
explanatory power experienced by this reduction, over all 
schools, is indicated by the following difference: 
A=RSQ[FB,SCH ( IQ) ]— RSQ [FB,SCH ( 1 ) ] 

For grades 12, 9, and 6 respectively, these values are 0, 2, 
and 2, Hence, although the loss of explanatory power is 
considerable in some iiyij^'idual regions, it is usually small. 

The results of comlhibnality analyses with these sets of 
variables are given in the last column of table B.12, In- 
spection of the '*RSQ(FB,SCH)'' column shows that, in 
each region save the Southwest, the values increase at the 
higher grade levels, very likely for the reasons already 
cited in our earlier analyses. Moreover, it is clear that in 
some regions the school variables, as represented by Stu- 
dent Body's Achievement, are picking up additional vari- 
ance at the higher grade levels. In fact, perusal of^the 
relative percentages for FB and SCH shows that there are 
some readily discernible regional differences. In each re- 
gion the percentage for FB exceeds that for SCH. How- 
ever, the extent of this departure is much less in the 
Southeast than elsewhere. On the average, the role of FB 
factors exceeds that of SCH by a factor of less than 2 to 1, 
* whereas in the other regions this factor is always greater 
(usually, between 3 to 1 and 10 to 1). Even if we were to 
relegate the common portion to the FB set. we would still 
be inclined to regard the SCH percentage for the South- 
east as being substantial; on the average, in fact, it is one- 
third of the explained variance. For the other regions, the 
SCH percentage is smaller; it is smallest of all in the Far 
West. However, these remaining i-egional difTerence.s do 
not lend themselves readily to interpretation of any kind. 
In summary, then, the role of SCH factors in ACHV is 
greatest in the Southeast and smallest in the Far West, 
whereas the reverse tends to be true for FB. 

4. What is the magnitude of the roles played by HB 
and SCH in ACHV and the four motivational fac- 
tors combined? 

The results of these multivariate commonality analyses 
are given for the sixth grade (the only one with a sufficient 
number of schools available) in table B.14. Examination 
of this table shows that there are considerable fluctuations 



Table B.14«— Multivariate Commonality Analyses of Home Back- 
ground and School Factors in Achievement and Motivation, for 
Sixth-Grade Negroes 





MRSQ 


Unique Common 


Uniquo 


Rtgion 


(HB, SCH) 


HB 




SCH 




66 


30 


0 


70 




48 


36 


15 


49 


Great Lakes 


44 


43 


14 


53 




40 


42 


10 


48 




50 


6Q 


11 


29 




60 


34 


8 


58 




. . . . 64 


28 


14 


58 




.... 57 


35 


13 


52 


*The ''Total" values for the other grade levels are 






Grade 12 .. 


80 


24 


8 


68 


Grade 9.... 


67 


33 


11 


56 



a£aJ 



in the *'MRSQ(HB,SCH)** values for tlie different regions. 
The largest values, occurring in the Northeast, Southeast, 
and Southwest, are roughly 20 percent greater than the 
smallest values, which occur in the Plains and Great Lakes. 
When we examine the relative percentcijje^^i^il^s for HB 
and SCH, we can note that, in all regions except the Far 
West, the role of SCH is larger. Often, as in the case oil 
the Northeast and Southeast, this departure is a sub.stan- 
tial one. In addition, we can see from the footnote to table 
B.14 that the MR-squares and the unique percentages for 
SCH increase at the liigher grades, while the unique per- 
centage for HB decreases. Clearly, then, SCH accounts for 
a substantial portion of the variance in the set that con- 
sists of ACHV and PRCS combined. In some regions, the 
role of SCH substantially exceeds that of HB, even if all ^ 
the common portion is assigned to the IIB factors. 

5. How much of the total variance among Negro stu- 
dents on each of the family background and 
achievement variables can be associated with their 
membership in the various regional groups? 

We can see from table B.15 that these percentages (com- 
putation of which is described in chapter 6) are never 
large, although they do tend to increase over the grade 
levels. The largest association with i-egional differences 
is for ACHV, followed by SES. The four motivational va- 
riables known as PRCS show a much smaller association 
with regional membership, while FSS shows no relation- 
ship at all. It is difficult to speculate on whether or not j 
these increasing values at the higher grade levels reflect a 
genuine regional effect. As we shall see later, virtually all 
these regional differences can be explained by either of a 
number of the same sets of variables at each grade level, 
However, it is obvious that these percentages are never 
large enough to make regional membership a major ex- 
planatory variable for understanding differences among 
ijjdividual Negro students on these variables. 

6. For Achievement and each of the family back- 
' g r ou n d Turiabl^a, which -"r gg i una scort? t iigh and " ' 

which low? 

As before, the regional means for each variable were , 
ranked at each grade level. Although there was not a 
great deal of consistency in the ranks for some variables, 
they were nevertheless summed across grade levels. These 
sums were then ranked to obtain a composite grade-level 

Table B.15.— Perccntaire of Total Variation in Individual Student 
Variablei Associated With Regional DilTerenceb, by Grade Level: 
Negroes 

Grad« L«v«l 



VariAbIt Twelfth Ninth Sixth Av«raf« 





... 5 


3 


2 


3.3 


Family Structure and Stability 


0 


0 


0 


b 


Expectations for Excellence 


' 2 


\ 


0 


0 




1 


\ 


0 


1 


Educational Plans and Desires .... 


1 


1 


0 


.6 


Study Habits ...S.^ 


1 


1 


0 


.6 




8 


5 


3 


5.3 



measure/ The ranks in question are given in table B.16, 
which shows what appear to be two or even three distinct 
groupings. The (irst grouping is suggested by the simihir 
rankings for SES and ACIIV, and the almost reverse 
ranking of EXPTN. A second, less clear-cut grouping is 
suggested by FSS. ATTUD, and HBTS. For the first 
grouping, the Northeast and Plains tend to rank highest 
on two of the variables, while the Southeast and South- 
west rank among the lowest. For the second grouping, the 
regional ranks are not as consistent across variables. 

7. What degree of interdependence exists among the 
regional ranks? 

X. The mode of analysis used here is the same as that de- 
scribed earlier: the ranks are intercorrelated, and these 
intercorrelations are subjected to principal components 
analysis. The variance accounted for by successive num- 
bers of these components is given in table B.17, which 
shows that, for most of the grade levels, a greater number 
of components is required to account for the rank inter- 
correlations than was required for whites. At the twelfth 

* ^nd ninth grades, as well as for Ihe average ranks (or, 
more correctly, for the ranked sums of the grade-level 
ranks) four components were required, as compared with 
only three at the sixth grade.^ 

^ 8. Can the principal components be transformed to 
produce a meaningful description of the subgroups 
of variables? 

»* The correlations of the ranks; acros.s prade levels ranpred from a 
low of 21 for Socio-Econonuc Status between the sixth and Twelfth 
grades to a high of %\ for Study Habits and for Achievement be- 
tween the sixth and twelfth jcrades. The majority (actually «;i per- 
cent) of the correlations across ^^rades were in the :U)-to-70 range. 
This averaging: procedure was followed l)ecause, as will be shown 
later, the re.sults were no less 'interpretal)le than those for the 
separate ijrade leveKs, 

^ We should recall that the computational rationale we are foUow- 
inp extracts components with a root of one or greater, plus the next 
^ largest one of thosi^^that remain. 



Table B.lfi.^Puf^lf Orri^r nf Farh Rpfri^n r,>^;.m,,nj ffturftnt 
VariableR. A\f raged by Grade Level: Negroes 

Rtgions 

V«riabl» NE MA GL PL FW SW SE 

SociO'Economic Status 2.5 4 5 2,5 1 6 7 

Family Structure and Stability ..5 5 3 5 2 1 7 3.5 5.5 

Expectations for Excellence ....7 5. 5 5. 52 4 1 3 

Attitude Toward Life 3.5 2 5 1 7 3.5 6 

Educational Plans & Desires 3 7 5 1.5 4 1.5 6 

Study Habits 5 2 6 1 7 3 4 

Achievement 1 4 3 2 5 6 7 

NoTE~NE= Northeait. MA ~ Mid-Atl»nt!c. GL s. (;reat Lakes, PL = Plaint. 
FW = F»r West. SW Southwest. SE ^ Southemt A low rank Indicates « hifh 



Table B.lT.^Principai ( omponentK Analysis of ReKional Differencea 
^ in Individual Student Variables: NeRroea 

QradaLtv^l 1 1.2 i-B 1.4 

Tw/*lfth 49 75 92 98 

Ninth 42 73 92 98 

Sixth 58 76 89 

Average 46 76 92 98 

ERIC 
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Results of varimax rotations of the ^rst foiir compo- 
nents are given in table B.18. These components do not 
lend themselves as readily to interpretation as did those 
for "Total" students in chapter 6 or for whites in section 
B.l.>« One of our hypothesized groupings— the one that in- 
volved FSS, ATTUD, and HBTS— did seem to form a 
group with EDPLN (see factor 2). But the tendency was 
not a strong one. There was no sign of our other hypothe- 
sized groupings.** Actually, both ACHV and EXPTN are 
involved to a degree in all the factors, whereas SES is in- 
volved most heavily in the third. One set of interpretations 
that could be given to these factors might run as follows: 

1. The first factor, with ACHV having the highest 
weight and EXPTN the lowest, appears to be an 
achievement-specific factor. 

2. The second would look more like our earlier factor, 
''general well-being," if only SES were positive 
and had a higher value. Since this is not the case, 
and since all the motivational variables, plus 
ACHV and FSS, do have moderate-to-substantial 
weights on it, we shall call it ''affective well-be- 
ing." 

3. Tho third factor,, with its high weights for SES 
and EDPLN and its moderate weight for ACHV, 
seems to reflect a combination of economic well- 
being and intent to influence one's future throligh 
education. 

4. The last factor appears to be characterized by 
what we might call an "intact family situation and 
its correlates." 

It seems, then, that we can after all pose our next ques- 
tion; 

9. What is the relative status of each region on the 
factors obtained in table B.18? 

' - ^ 

Table B.19 shows the ranks of eacfrTegtwVA\teifhte4j^ 
average rank on each factor. On each of these factors the 
Southeast ranks con sistently low, while the Plains 
"l^egionlenHno rank high. Some onKTother regions show 

Actually, tlt« rotated components for the separate i^rade levels 
w>re not any more readily interpretable than the ones presented 
here. Three instead of four components were also rotated, with no 
greater success. Consequently, the four that were originally ObUined 
are presented here. 

>^ Described under question 8 of section B.l. 

Table B.18.->VaTimax Rotated Principal Componenta of the Reffional 
Intercorrelations: Negroes 



Variable 

' — -1 


1 


Factor! ^ 

2 3' 


4 


SociO'Economic Status (SES) 


13 


-10 


89 


-11 


Family Structure and Stability 














72 


-08 


69 


Expectations for ExceMence 










(EXPTN) 




22 


13 


15 


Attitude Toward Life (ATTUD) . . . 


-06 


98 


22 


ID 


Educational Plans and Desires 










(EDPLN) 




49 


72 


29 


Study Habits (HBTS) 


05 


95 


-11 


-12 


Achievement (ACHV) 




30 


32 


29 


168 



Table B.l9.-IUnk of Weighted Av.r.Re for E.ch ReRion, by squares for the two individual-level imalyses ( Total 

Rotated Components: Nekroes . and "Within") range from 23 to 28 percent, and are slight- 

1- T ly higher for the former than the latter. At the "Among" 

"•a'o" \ ^ - level, all the regional diff«-ences in ACHV can be ex- 
Northeast 1 4 2 4 plained by these two sets of variables. Perusal of the 

Mid-Atiantic 4 3c 6 5 relative percentage values shows them to be fairly similar 

Great Lakes 3 111 at the individual level, but virtually completely confounded 

plTwest 5 7 3 7 at the regional level, though slightly less so at the sixth 

Southwest 7 2 4 3 grade. Consequently, at the individual level most of the 

So utheast 6 6 7 6 explanatory power lies with PRCS and the portion it 

~ '. shares withilB, while at the regional level ACHV differ- 

, „ ences can be explained about as well in terms of the one 
a much greater degree of fluctuation: for example, the t ar ^^1^^^. 

West ranges from 3 to 7, while the Southwe.st ranges from ^^^^ ^j^^^^ analyses, given in the bottoVn rows of 

2 to 7. table B.20, focuses on the explanatory roles of the 6 family 

10 What happens to the rpjes of FB 'and SCH in background and 10 school factors, as described in chapter 

ACHV when the analysis, shifts from the Individ- 6. Inspection of the R-squares shows that, at the individual 

ual to the regional level? level, they vary from a low of a little better than 0.33 

... to a high of a little better than 0.40, with the valines being 
These analyses, for the different sets of variables, are ^0^3^,,,,.,^ smaller for the "Within" than for the "Total" 
given in table P>.20^ Examination of the percentage values .j^.jiyges For the "Among" analyses, on the other hand, 
for SES and FSS show.s tha,t the Pv-squ:ires tend to range ^j^^^. ^^^^ ^^^^ ^ Examination of the relative per- 
from 12 to 16 percent at .the individual level, and ai-e ^^^^.^^^ j.^leg shows that thev are roughly comparable for 
slightly smaller for the "Within" than for the Total "Total" and "Within" analyses (with the FB percent- 
analyses. For the regional or "Among" analyses, these val- j^^.^^ slightlv greater for "Within"), whereas at the 
ues jump up into the «0's and 90's. Examination of the re- ..^^ong- igygj tiie explanatory roles of the two sets are 
spective percentage roles^ of SES and FSS shows that thp completely confounded. As a consequence, wgional differ- 
largest explanatory role, in each case, accrues to SES. Ihe ^^^^^ .^^ Achievement can be explained as readily by the 
percentage role for FSS is much .smaller, while the com- .^^ 

mon portion is moderate— even though it becomes nega- g^. ^^^.^^ summarizing, this section has shown that, 
tive at the twelfth grade. Clearly, then, at both the American students: 

individual and regional levels of analysis, the explanatory •, ' 

role of SES exceeds that of FSS to a .sub.stantial degree, 1. In every region, the relationship of Family btruc- 

though moi-e so at the individual than at the regional level. ture and Stability with Achievement is never larg^ 

In addition, almost all the differences among regions in and that which does exist is highl.v confounded 

their achievement levels can be explained by differences with a student's Socio-Econontic Status. Further, 

among them in their socioeconomic status. . there does not appear to be any trend in this rela- 

The next set of analyses, given in the middle rows of tionship acro.ss regions, 

table B.20. pertains to the explanatory roles of HE and 2. In every region, the percentage of d.fferencesm 

PRCS for these .same levels. We can note that the R- Achievement explained by Fjimily^Process exceed- 

T.ble B 20.— Commonality Analy-ies of Family Backeround and School Factors in Achievement for "Total," "Among," 

and "Within" Analyses, by Grade Level: Negroes 

Twtllth Grade Ninth Grade Sixth Grade 

RSO Unique Common Unique RSQ Ui|ique Common Unique RSQ Unique Common Unique 
Typ, (SES,FSS) SES FSS (SES,FSS) SES FSS (SES,FSS) SES FSS 

TT; 92 7 ^ 16 83 15 2 13 77 U 9 

- 4 54 36 10 92 98 -19 21 85 71 28 1 

13 It s 1 m 80 17 a 12 76 u 10 

RSQ Unique Common Unique RSQ Unique Common Unique RSQ Unique Commpn Unique 
Typ, (HB,PRCS) HB PRCS (HB,PRCS) HB PRCS (HB,PRCS) HB PRC8_ 

— ^ ^ 75 28 20 35 45 " 24 25 30 45 

" 92 "6 100 0 92 8 100 14 71 15 

S:;:::::::::;: S d A 53 27 16 36 48 23 22 30 48 

• RSQ Unique Common Unique RSQ Unique Common Unique RSQ Unique Common Unique 
. Type (FB ,SCH) FB SCH (FB,SCH) FB SCH (FB,SCH) FB SCH 

~ cr, IK ^8 53 20 27 36 48 17 35 

Q -ii: ■ ^ ■ 
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ed that explained by Hoiae Background, This per- 
centage was substantial, even when its common 
portion was relegated to Home Background. How- 
ever, systematic regional trends \\^*e not observed. 

3, When Home Background and Family Process were 
combined into a single set of variables called Fam- 
ily Background and their percentage role in 
Achievement compared with that of School, it was 
noted that the percentage role of Family Back- 
ground exceeded that of School factors in all re- 
gions and at all grade levels by a factor that ranged 
from as much as 10 to 1 to as little as 2 to 1. The 
extent of this departure was always smallest in 
the Southeast and tended to be greatest in the 

. FarW^st. 

4, When Aiehievement and Family Process were taken 
together as a set that could be influenced by both 
Home Background and School, it was observed 
that for most regions at the sixth grade (the only 
grade for which regional analyses were conducted) 
the percentage role for School exceeded that of 
Home Background, often to a substantial degree. 
This tendency increased at the higher grade levels 
(for which regional analyses were not conducted). 
It was also observed thatihis i>ercentage would be 
substantial even if the common portion were rele- 
gated to Home Background, 

5, The association of Achievement and Family Back- 
ground with regionalgroup membership was never 
large; in fact, it was on the order of 3 peirent for 
Socio-Economic Status, 'i percent for Achievement, 
an^d 1 percent or less for the remaining variables, 

6, Four factors were found to account for virtually 
all the differences among the regional means. These 
were interpreted as reflecting "iichievement-spe- 
cific differences," ''affective well-being," ''economic 
well-being and intent to influence one's future 
through education," and ''intact family situations," 

7, Comparative analyses of regional differences (the 
** Among" analyses) versus individual differences 
(the "Total" and "Within", analyses) in Achieve- 
ment showed that, for Socio-Economic Status^ and 
Family Structure and Stability, the results for the 
different levels were somewhat similar, in that 
most of the explanatory weight was carried by 



Socio-Economic Status. In fact, virtually all the 
regional differences in Achievement could be ex- 
plained by regional differences in Socio-Economic 
Status, The other paired comparisons (Home Back- 
ground versus Family Process and Family Back- 
ground versus School) revealed a very different 
distribution of explanatory power at the individual 
and regional levels. Consequently, results from one 
level could not be considered indicative of results 
for the other level. Indeed, at the regional level the 
explanatory roles of these latter sets of variables 
were completely confounded. Hence the regional 
differences in Achievement could be explained as 
well by th^ one set as by the other, 

B,3, REGIONAL VARIATIONS FOR MEXICAN-AMERICANS 

In this section, and in those that follow, we deal only 
with selected regions in which: (a) census data indicates 
a sufficient concentration of the ethnic group being stud- 
ied; (b) we have sufficient representation of that grbup in 
the sample. For Mexican-American students, the South- 
west and Far West fulfill these conditions, even though not 
as many schools are represented at the higher grades as 
we would like. These figures are given in table B.21, We 
shall ask the same series of questions as before, 

1, What is the magnitude of the role playe4 in 
Achievement (ACHV) by Family Structure and 
Stability (FSS) before and after allowance has 
been made for Socio-Economic Status (SES)? 

The first few columns of table B.22 show that the per- 
centage of variance in ACHV explained by SEIS and FSS 

Table B,21,— N&mbers of Students and Schools in Selected Regions, 
by Grade Le^el: Mexican^ Americans 

Grada 

Region Laval Studants Schools 

Southwest 12 445 48 

g ...^ jj^ 

6 1.304 ^137 

Far West 12 895 ^ 51 

9 a 1,552 78 

6 1,386 182 

Total* 12 1.340 99 

9 2.461 155 

6 2.690 319 

■ RfPreienU the South wiit and Far Wctt resioni combined. 



Table B,22,>-€ommonality Analyses of Family Backir^ound and School Factors in Achievement, by Region and Grade Level: 

Mexican- Americana 







Grade 


RSQ 


Unique 


Com- 


Unique 


RSQ 


Unique 


Com- 


Unique 


RSQ 


Unique 


Com- 


Unique 


Rtflion 




Level 


(SES.FSS) 


SES 


mon 


FSS 


(HBiPRCS) 


HB 


mon 


PRCS 


(FB.SCH) 


FB 


mon 


SCH 


Southwest . 




.... 12 


3 


57 


11 


32 


20 


2 


14 


,84 


35 


46 


12 


42 






9 


20 


69 


21 


10 


36 


10 


45 


45 


40 


64 


27 


9 






6 


17 


40 


14 


46 


30 


11 


47 


42 


34 


63 


25 


12 


Far West 




.... 12 


7 


66 


21 


13 


29 


4 


20 


76 


30 


94 


3 


3 






9 


15 


40 


34 


26 


^9 


12 


41 


47 


33 


67 


21 


12 






6 


17 


34 


23 


43 


26 


19 


46 


35 


35 


56 


i9 


25 






12 


6 


62 


17 


21 


23 


4 


20 


76 


27 


77 


6 


17 






9 


17 


53 


28 


19 


32 


11 


44 


45 


36 


64 


25 


• 11 






6 


17 


38 


18 


44 


27 


16 


47 


37 


34 


59 


22 


19 
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ranges downward from 20 percent, dropping considerably 
at the twelfth grade,. Across grade levels, however, the 
.values are not systematically greater for the one region 
than for the other. Inspection of the relative percentages 
for these sets shows the percentage of SES increasing at 
the higher grade levels and that of FSS tending to de- 
crease. At the sixth grade in both regions, the unique role 
of FSS is greater than that of SES. Also, in both regions, 
the percentage role of FSS tends to be somewhat greater 
than we found it to be for Negroes and whites. Between 
the two regions, the most systematic difference is for the 
common portions (i.e., the confounding of SES and FSS) 
to be greater in the Far West than- in the Southwest 

2, When HB and PRCS are analyzed together, what 
is the magnitude of their respective roles in 
ACHV? 

The central columns of bible B.22 show that, except at 
t^ twelfth grade, the* percentage of variance in ACHV 
explain by HB and PRCS tends to be greater in the 
Southwest than in the Far West. The reversal at the 
twelfth grade may reflect a proportiotiately greater loss of 
low-achieving dropouts from the Southwest For both re- 
gions the percentage role for HB decreases while that for 
PRCS increases, the latter to a substantial extent, at the 
higher grade levels. The regional differences between the 
roles do not appear to be large enough to be worth stress- 
ing, 

3. When FB and SCH are analyzed together, what is 
the magnitude of their respective roles in ACHV? 

Before proceeding further with this question, let us 
analyze the extent to which Mexican-American students 
in these regions attend schools with other students like 
themselves. Table B,23 shows that, for every variable at 
almost every grade level, there is a greater "streaming" 
effect in the Southwest than in the Far West, The average 
qt the three grade-level values shows that this effect is 

Ard Life-OiJ. fur the 
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Southwest versus 5,7 for the Far West), Achievement 
(15,3 versus 9,7), and Socio-Economic Status (15,3 vefsUs 
11,3). The differences between the two regions for the 
other variables are much less pronounced, their values 
being: 6,7 versus 4,0 for Family Structure and Stability; 
5.3 versus 2,3 for Expectations for Excellence; 5,3 versus 
4.0 for Educational Plans and Desires; and 7,0 versus 5,3 
for Study Habits, Over all grade levels and across all vari- 
ables, these percentages tended to be greater in the South- 
west (9.9) than in the far West (6,0), At the same time, 
there was a slight tendency for the percentages to decline 



more rapidly at the higher grade levels in the Far West 
than in the Southwest.'^^ Let us see, then, how the **stream- 
ing effect'' might influence the explanatory role played by 
the school variables. 

As before, we shall use only 1 school variable. Student^ 
Body's Achievement, in lieu of the full set of 10v.-Th€ioss 
ill explained variance caused by this iiubstitulion can again 
be indexed by fo0kmg the "difference between the R- 
squares for the full set, viz, FB plus SCH (10), and^he 
reduced set,' viz, FB plus SCH(l). These differences, for 
the sixth, ninth, and twelfth grades, are, respectively, 1, 
2, and 2,^^ Although these losses are small, they might 
have been greater in each region had we used the full set 
of 10 school variables. This, however, would have led us, 
to capitalize too much on the peculiarities of cVsrrlall 
sample. ^ 

Inspection of table B,22 shows tli^i:fie percentage of 
variance explained by FB jiji<Pfiie shigle -school factor 
tends to d^rease at the higher grade Vefe in the Far 
West, In thVSouthwest, however, it increases at the ninth 

. grade and then decreases again at the twelfth grade. Sim- 
ilarly, these values tend to be slightly higher in the Sovith- 
west. In the Far West, the unique percentage role for the 

\ school variable (SCH) declines at the higher grade levels, 
tvhile that of FB increases. In the Southjvest, however, the 
unique percentage for SCH is greatest at the twelftlj 
gradi^ while that of FB is Mwer than for the other grade 
levels,^\ll the same, it is difficult to say to what e::tent 
these values represent systematic regional differences 
rather than aberrations due to the small sample of schools 
at the higher grades, 

4, What is the magnitude^of the-roles played by HB 
and SCH in ACHV and the four motivational fac- 
tors combined? 

Table B,24 shows the results of tlnese analyses, by re- 
gion, for the sixth grade. Inspection of this table shows 
that the variance in the dependent variables accounted for 
— fay"- th e s e t w o se ts — i,c„ the MR- e quar cs — is so mewh a t 



greater in the Far West than in the Southwest. Further, 
the percentage role of HB is somewhat greater in the Far 
West, that of the comiflon portion is somewhat greater in 
the Southwest, and the percentage roles of the 10 school 
factors are more nearly equal in both regions. The relative 
percentage roles for HB and SCH are nearly equal in the 
Southwest, whereas HB exceeds that of SCH in the Far 



12 Obtained by averafffrtfr the grade-level averajfcs for each of the 
seven variables in each region. 

13 Computed on the total of Mexican-American schools and ttu* 
dents in these two regions. 



Table B,23,— Percentage of Variation in Individual Student MeaHureH Aaaociated With the Schoola Students Attei.d, 

by Region and Grade Level: Mexican -Americana 

Socio- Family Expoctotlont Attitiido Educational 
Economic Structuro and tor Toward Plans and 
H^lPn SUtus Stability Achlovmont Excollonct UUi DmItm^ 

Southwest 15 20 11 .10 6 11 13 ,14 19 ^ ^ ? ^5 III 

FarWest 15 13 6 5 3 4 16 11 2 3 3 1 5 7 5 ^ ^ 2 

Total , 15 16 9 8 6 7 14 13 6 ' 4 ? 3 7 12 11- 8 6.. 5 

G^ada Lovol: " 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 
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study KaWto 



9 6 6 

7 4 5 

8 6 5 
6 9 12 



Table B.24^7*^ltHariate Commonality Analyses of Home Ba^k* 
frrjMMvtTand Schcol Factors in Achievement and Motivation, by 
"Hegion and tirade Le\el, for Sixth-Grade Mexican- Americans 



MRSQ Uniqut Common Uniquo 
"•••on (HB,SCH) HB SCH 



Southwest 55 37 23 40 

Far West 67 49 14 37 

Total* n ... 58 47 17 36 



*The **totar'v^l«^ for the other grade levels are, 

^,.--Grade 12 57 25 6 69 

Grade 9 65 39 14 47 



West, The footnote to table B,21 shows that the MR- 
squares increase at the ninth grade to decrease again at 
the twelfth. However, the percentage role of HB progres- 
sively declines and that of SCH progressively increases at 
the higher gi*ade levels. We conclude, then, that school fac- 
tors come to play an increasingly greater role at the higher 
jy^ade levels, 

, * .5, How much of the total variance among Mexican- 
American students on, each of the family back- 
ground and achievement variables 'is associated 
with their membership in these two regional 
groups? 

Table 8,25 shows that the i)ercentages are small to null 
for the most part. The lack of any stronger relationship 
. may be due in part to the fact that we are dealing with 
• only two regions, and that these regions^are geographically 
contiguous, Tlie only relationslui}iv-^at do emerge are 
slight ones for Family Structure and Stability, Study 
Habits, and Socio-Economic Status, When the regional 
means for these three variables were examined for each 
of the three grade levels, it was found that: (a) Family 
Structure and Study Habits each had consistently' higher 
means in the Southwest than in the Fitr West; (b) Socio- 
Ecanomic Status tended to have a higher mean in the Far 
West than in the Southw^\st (viz, for two of three grade 
l^v*^l«) 

In summary, then, we have seen that, for Mexican- 
American students in the Southwest and Far West: 

1, In each region, the percentage mle played by Socio- 
Economic Status in Achievement tended to exceed 
that of Family Structure, but the extent of this de- 
parture tended to be smaller than that observed 
for earlier groups. The main exception was the 



Table B.25.<-Percentaffe of Total Variation in Individual Student 
Variables Associated With ReRioha] Differences, by Grade Level: 
Mexican- Americans 



Variable 




Grade level 




Twelfth Ninth 


Sixth 


Average 






0 


0 


.3 


Family Structure and Stability 


1 


3 


0 


1.3 


Expectations for Excellence 


0 


0 


0 


0 


'Attitude Toward Life 


,,,, 0 


0 


0 


0 


Educational Plans and Desires , , . 


, ,, 0 


0 


0 


0 


Study Habits 


0 


2 


0 


.7 


Achievement 


0 


0 


0 


0 
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sixth grade, at which the percentage role of Fam- 
ily Structure actually exceeded that of Socio- 
Economic Status. 

2. For each region, the percentage role of Family 
Process exceeded that of Home Background by a 
factor that ranged from a low of 3 to 1 to a high of 
more than 20 to 1, This was. increasingly so at the 
higher grade levels. 

3, For almost all grade levels in each region, the role 
of Family Background exceeded that of a set of 
school factoriS, This tended to become increasingly 
so at the higher grade levels; the one exception was 
the twelfth grade in the Southwest, 

I When Achievement and the four motivational vari- 
ables (i,e„J^amiiy Process) were treated as de- 
pendent, the percentage roles of Home Background 
and the school factors were on a nearly equal foot- 
ing in the Southwest, In the Far West, however, 
the role of the former tended to exceed that of the 
latter by a factor of about 1,3 to 1, The latter re- 
sult was untypical, since the percentage role of 
school factors came increasingly to exceed that of 
Home Background by a factor of almost*^ to 1 at 
the higher grade levels (which were not differen- 
tiated by region), 

5, The association of Achievement and Family Back- 
ground with regional membership was negligible 
to null; in fact, only Family Structure and Stabil- 
ity, Study Habits, and Socio-Economic Status had 
values above zero, 

6, For Family Structure and Stability as well as 
Study Habits, the regional means were higher in 
the Southwest; for Socio-Economic §tatus» they 
were higher in the Far West,' 

B,4, REGIONAL VARIATIONS FOR INDIAN AMERICANS 

In this section we turn to an examination of these saroe 
4ettwls of relationship for Indian American students. The 
same regions used to chissify Mexican-Americans (viz, 
Southwest and Far West) will also be used here. Such 
analyses are supported by both Census data and our sam- 
ple, even though, as can be seen 'from table B,26, the 
representation of schools in the Southwest and at the 
higher grades in the Far West is somewhat meager. Our 
series of questions remains the same. 



Table B,26,-.Numbera of Studenta and Schools in Selected Reiriona, 
by Grade Level: IndUn« 



Region 


Grade 
Leval 


Students 


Schools 


Southwest 


12 


476 


30 




9 


713 


39 




6 


1,022 


95 


Far West 


12 


428 


47 




9 


745 


69 




6 


860 


148 


Total 


12 


904 


77 




9 


1,458 


108 




6 


1.882 « 


243 



167 



1. What IS the magnitude of the role flayed in 
Achievement (ACHV) by Family Structure and 
Stability (FSL'O before and after allowance has 
been made for i.'ocio-Economic Status (SES) ? 

Inspection of the first column in table B.27 shows that 
the percentage ef variance in Achievement explained, by 
SES and FSS is uniforraly larger in the Southwest than 
the Far West and tends, for both regions, to be larger at 
the higher grade levels. Wheiv we examine the relative per- 
centage roles for these two variables, we can note that the 
role of SES g^s progressively larger at the higher grade ' 
levels, wtiil^ that of FSS jJ:ets progressively smaller. Only 
at the sixth grade is the role of FSS substantial, and only 
in the Far Wesit does it exceed that of SES. The most sa- 
lient regional difference, then, appears to be in the extent 
to which FSS and SES explain differences in Achievement 
in the different re^aons. 

2. When HB ai\4 PRCS are analyzed together, what 
is the magnitude of their respective roles in 
ACHV? 

It will be seen from ti»« central columns of table B.27 
that, once again, the percentage of variance in Achieve- 
ment explained by these two sets of variables is uniformly 
greater in the Southwest than in the Far West. When we 
examine the relative percentage roles for these two sets, 
we can note that the unique percentage for PRCS tends to 
exceed that for HB to a much greater extent in tlie Far 
West than in the Southwest. In fact, in the Southwest at 
the twelfth grade, the percentage role for HB is almost 
eight times greater than that for PRCS. In addition, the 
common portions tend to be somewhat greater in the 
Southwest. Hence, although more of the difTeren^^^ in 
Achievement among Indian AmefTcan students are ex- 
plained by these two sets of variables in the Southeast 
than in the Far West, PRCS plays a greater explahatory 



role relative \o HB in the Par We^t than in the South- 
west. 

3. Whe^FB and SCH are analyzed together, what is 
the magnitude of their respective roles in ACHV? 

Before examining these analyses, we should first exam- 
ine the extent to which Indian American students in these 
different regions go to school with others like themselves. 
Percentages expressing these i-elationships are- given in 
table B.28. From this table we can" note that, for SES, 
ACHV, and FSS, this '^streaming'' effect is more pro- 
nounced in the Southwest than in the Far West. However, 
for EXPTN, ATTUD, EDPLN, and HBTS, those percent- 
ages tend^to be slightly greater in the Far West than in 
the Southwest. For example, the averages for the South- 
west and the Far West are, respectively: 6.0 versus 6.3 
for Expectations for Excellence; 11.0 versus 15.3 for Atti- 
tude Toward Life; 3.7 versus 8.0 for Educational Plans 
and Desires; and7>« versus 8.6 for Study Habits. For all 
variables, the grade-level averages are slightly greater in 
the Southwest than in the Far West, This Is so despite 
the Southwest's higher values for Home Background and 
Achievement and the Far Wt?st^ higher values for Family 
Process. 

We return now to the respective roles of FB and SCH 
in ACHV, Here, as in previous sections, we .shall u.se only 
1 school factor, namely, Student Body's Achievement, in 
lieu of the full set of 10' school features. The resulting 
losses in percent of variance explained, computed for all 
students and schools forlhese regions, are: 4 (grade 12); 
zero (grade 9); and 2 (grade 6). Accordingly, the re-' 
Kional differences may be understated. 

Turning now to the right-hand columns of table B.27, 
we find that the percentage of variance in Achievement 
explained by Family Background and School is once again 
greater in the Southwest than in the Far West. Inspection 



Table B.27.— Commonality Analyses of Family BackKround and .School Factors in Achievement, by Rejtlon and Gradv L«vri. I..aU.W 



Ragion 


Gradt 
Ltvtl 


RSQ 

(StS, FSS) 


Unlqua 
StS 


Com* 
men 


Unlqua 

FSS 


RSQ 
(HI.PRCS) 


Uniqua 
HI 


Com* 
mon 


Uniqua 
PRCS 


RSQ . 
(FB,SCH) 


Uniqua 
FB 


Com* 
mon 


UnlqiM 
SCH 




... 12 


44 


97 


2 


1 


48 


63 


29 


8 


53 


42 


47 


11 


9 


27 


65 


29 


6 


38 


26 


45 


29 


41 


63 


• 31 


6 




6 


27 


51 


17 


32 


37 


26 


46 


28 


46 


58 


23 


19 




12 


19 


90 


10 


0 


37 


21 


31 


48 


46 


66 


15 


19 


9 


V 11 


70 


23 


7 


21 


9 


42 


49 


25 


62 


20 


18 




6 


13 


28 


18 


54 


26 


21 


?a 


51 


34 


53 


22 


25 


Total 


12 


30 


95 


5 


0 


37 


48 


33 


19 


45 


51 


32 


17 


9 


16 


68 


25 


7 


26 


17 


45 


38 


30 


63 


24 


vl3 




6 


17 


40 


17 


43 


30 


23 


34 


43 


38 


55 


22 


23 



Table B.28.— Percent a of Variation in Individual Student Measures Anaociated With th^ Schoola Studcnta Attend, 

by Reffion and Grade Level: Indiana 



Soclo- 
tconomic 

Ragiow Status 

SowthWest 19 21 36 

Far West 19 14 15 

Total 19 17 27 

Grade Level : 6 9 12 
O 
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Family txpactatlont 
Stnictura and for 
Stability Achlavamant txcallanca 



11 8 10 

7 2 4 

9 4 8 

6 9 12 



19 15 31 

16 10 16 

18 11 22 

6 9 12 



6 
10 
9 
6 



2 10 
7 2 
7 S 
9 \1 



Attltuda 
Toward 
Ufa 



tducatldnal 
Plans and 
Datirat 



Study HaMtt 



16 11 6 
18 20 8 

17 19 7 
6 9 12 



3 7 1 

10 7 7 

7 7 4 

6 9 12 



15 5 1 

11 9 4 

12 8 4 
6 9 12 



of their relative percentages sliows tliat of Scliool to be 
slightly greater in the Far West tlian in the Soutliwest, 
wliile the common portions tend to be greater in tlie South- 
west than in the Far W est, In addition, in the Far West 
the percentage role for* Family Background tends to in- 
crease at tlie liiglier jrrade levels, while in the Southwest 
it increases at the ninth Krade and then decreases aj^ain. 
Tlie most salient regional (fiU'erences, then, a|)[)ear to be: 
(a) a greater |)ercentage of the differences in Achievement 
is exphiined by these t\M) sets of factors in the Southwest 
than in the Far W'cst; (h) tlie^chool factors play a slightly 
greater role, relative to llial of Family liackground, in 
the Far West than in the Scjuthwest. 

•1. What is the magnitude of the roles played by HB 
and SCH in ACH\ and the four motivational fac- 
tors combined ? 

Regional analyses for the sixth ^rade are given in tahle 
B,2!K Inspection of the MR-squares shows them to be very 
similar for the two regions. Moving to the percentage 
roles, we find that, in each region, the role of SCH out- 
weighs that of HH, with the extent of this departure being 
greater in the Far West than in the Southwest (by a factor 
of about l\ to 1 in the formei*. comi)ared to one of 2 to 1 
in the hitter). The MK-squares for the "Total" vahies stay 
about the same at the ninth as at the sixth grade (see the 
footnote), but then increase substantially at the twelfth 
grade. The relative percentage roles stay about the same 
for HB at the higher grade levels, whereas for S(MI they 
Jend to decrease. At the sixth grade, then, SCH exceeds 
HB by a fiictor of almost T, to 1, by one of l.G to 1 at the 
ninth grade, and by one of \M to 1 at the twelfth gra(h\ 
The most sahont regional (hfference to appear in these 
analyses is for the role of SCH to exceed that of HB to a 
greater extent in the Far West than in the Southwst (of 
course, we have such figures for the sixth grade(>nly). 
Witli respect to grade-level differences, the most saheiit 
^ ^^^^!} i-^ for the role of SC^I^to jitm^iUjiiolXl^^ 
\Te^*prs."w7iTTe lharorTni'srays7i)()ut the same. 



Table B.30.^!VrcentaKe of Total Variation in Individual Student 
Variables Associated With KeRional Difri^rences, by Grade Le\el: 
Indians 



rh How much of the total variance among Indian 
American ^students on each of the family back- 
ground and ach ievement variables can be associated 
with their membership in one of the regional 
groups? 

These i)ercentages, given in table are usually 

fairly small; the largest, for FSS at the twelfth grade, is 
on the order of 6 percent. For SKS, FSS, and EXPTN, the 



Table B,29.— Mulli^ arihle Commonality Analyses of Home Back- 
ground and School Factors in Achie\ement and Motivation, by 
Recrion and Grade Le\el: Sixth-Grade Indians 

MRSQ Unlqua Common Uniqut 
^^•9>on (HB,SCH) HB SCH 

Southwest 82 27 21 52 

f'^^West 81 21 12 67 

Total* 78 24 15 61 

■The **Totar* values for the other grade levels are. 

Grade 12 98 33 22 45 

^ Grade 9 76 33 13 54 
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Variable 



Grade Level 

Twelfth Ninth Sixth 



SociO'Econocnic Status (SES) , 


2 


2 


0 


1.3 


Family Structure & Stabihty (FSS) , , , , 


6 


2 


0 


2.7 


Expectations for Excellence (EXPTN) , 


3 


1 


0 


1.3 


Attitude Toward Life (ATTUD) 


0 


1 


0 


.3 


Educational Plans & Desires (EDPLN) 


0 


1 


1 


7 


Study Habits (HBTS) 


3 


4 


0 


2.3 


Achievement (ACHV) \ 


0 


1 


1 


7 



percentages tend to increase slightly at the higher gri^s; 
for the other sets, they tend to decrease slightly. Over all 
three grade levels, the mean percentaj^es aVe highest for 
FSS and HBTS. intermediate for SES and EXPTN, and 
lowest for ACHV, EDPLN, and ATTUD, For the most 
part however, these percentages are never large, VVlien 
the regional means were examined for these seven vari- 
ables, it was found Uiat the Far West tended to rank high- 
est in SES and ACH\', whereas the Southwest ranked 
highest, on the average, for the remaining variables. 

In summary, we have seen for Indian American stu- 
dents that: 

1, The percentage of variation among students in 
their Achievement that could he explained hy 
Home Hackground. Family Background, and 
School, both alone and in combination, was always 
greater in the Southwest ihi\n in the Far West, 

2, Socio-Economie Status almost always played a 
greater exi)hinatory role than did Family Struc- 
ture, and this tended to become i^icreasingly so at 
the higher grade levels. 

The set of motivational factors known as Family 
Process |)layed a greater explanatory role than did 
, Home .Hackiri-ognd factors. Tliis tended to bp 



for both regions, although the extent of this de- 
parture was greater in the Far West than in tire 
Southwest. 

•1. Scliool factors were found to play a slightly greater 
role in Achievement, relative to Family Back- 
ground, in the Far West than iii the Southwest, 

o. When Achievement and PRCS w^^'e taken together 
as a dependent set. it was found lhat the role of 
Scho(il e.xceeded that of Home Back^fround, but 
that the extent of this departure was grenier in the 
Far West than in the Southwest (these anVlyses 
could be perforroed only for the sixth grade)": , 

(). At the higher grade levels, for these same kinds^f 
analysis, the role of School decreased while fliJlt 
Home Background stayed about Ihe .same, ^ 

7. The percentage of variation in Family Background \ 
and Achievement associated with regional mem- 
bership was usually small, ranging downward from 

6 percent or less. 

8. Examination of the regional means for these same 
variables showed them to be higher for the Far 
West on Socio-Economic status and Achievement 
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and higher for the Southwest on the remaining 
variables. 

B,5. REGIONAL VARIATIONS FOR ORIENTAL AMERICANS 

Members of our next ethnic group, Oriental-Americans, 
tend to be most heavily concentrated in the Mid-Atlantic 
and Far West, with the overwhelming majority in the lat- 
ter region. Table B.31 shows that the numbers in our 
sample, no less than the census data, reflect this distribu- 
tion. Both features of the sample should be borne in mind 
* in the discussions that follow. 

1. What is the magnitude of the role played in 
Achievement (ACHV) by Family Structure and 
Stability (FSS) before and after allowance has 
been made for Socio-Economic Status (SES)? 

The left-hand set of columns in tebl^ B.32 shows that 
the percentage of variance in ACHVaccounted for by SES 
. and FSS tends to be greater in the Mid-Atlantic than in 
^he Far West. Examination of the percentage roles for 
these two variables shows some distinct regional differ- 
ences. Thus in the Mid-Atlantic the percentage role of 
FSS increases at the higher grade levels while that of 
SES, together with their common portion, decreases. In 
the Far West, on the other hand, the percentage role of 
SES increases at the higher grade levels while those of 
FSS and the common portion decrease. In the Mid-Atlan- 
tic, for two of three grade levels, the role of FSS exceeds 
that of SES, whereas in the Far West this does not occur 
for any grad^ level. For the most part, then, family struc- 
ture plays a greater explanatory role in the Mid-Atlantic 

Table B.31.— Number » of Students and Sthoola in Selected Refiona, 
by Grade Level: Oriental- Americana 

Grad« 

t*v#f- 



Mid-Atlantic 12 

9 
6 

Far W«st 12 

9 
6 

Total 12 

9 
6 



Stydanta ^ School! 


135 


24 


320 


44 


141 


55 


1.168 


30 




47 


504 


77 


1.303 


54 


1.489 


91 


645 


132 



than in the Far West, and the magnitude of *this role is at 
times substantial. 

2. When HB and PRCS are analyzed together, what 
is the magnitude of their respective roles in 
ACHV? 

Examination of the central columns of table B.32 shows 
that the percentage of variation in achievement explain^ 
by HB and PRCS tends to be gretiter In the Mid-Atlantic 
than in the Far West. Examination of the percentfige val- 
ues for the two sets shows that, in ea<:h region, the ro^e of 
PRCS exceeds that of HB. and that the extent of this de- 
parture is much greater in the Far West than in the Mid- 
Atlantic. In addition, in the Far West the role of PRCS 
increases at the higher grade' levels while that of HB de- 
creases. The most salient result for this set of analyses, 
then, is that the role of PRCS exceeds that of HB. and 
that it does so to a greater extent in the Far West than in 
the Mid- Atlantic. ^ 

^ 3. When FB and SCH are analyzed together, what is 
the magnitude of their respective roles in ACHV? 

Before proceeding with these analyses, we should ex- 
amine the extent to which Oriental-American students in 
these two region* attend school with other students who 
are similar to them in Family Background and Achieve- 
ment, We can see from table B,33 that such ''streaming'' 
of students into schools is. on the average (viz. the average 
of the three grade levels), greater in the Mid-Atlantic 
than in the Far West for Socio-Economic Status (8.7 ver- 
sus 7.3). Family Structure (5.7 versus 1.7). Achievement 
(13.0 versus 1.6). Attitude Toward Life (9.0 versus 3.3), 
and Study Habits (8.0 versfts 3.3). For Educational Plana 
and Desires the regional averages are equal (1.0 each), 
whereas for Expectations for Excellence the average is 
slightly greater in the Far V(est than in the Mid-Atlantic 
(1.7 versus 2.3). For the average across all variables, how- 
ever. the value for the Mid-Atlantic (6.7) exc eeds that for ^ 
rhe Far WesFOT. ^ ! 

Returning to question 3. we shall use the same conven- 
tion as before and allow a single school variable. Student 
Body's Achievement, to represent a set of 10 school vari- 
ables. The loss of variance in Achievement occasioned by 
this reduction was 4 percent for each of the three grade 
levels. It was c^pputed by forming the difference between 
the R-squares for a set of 16 family background and school 



Table B.32.-Commoii.lity An.lye. of Family Bark^rounil and School Factor, in Achievement, by Region and Grade Urel: 

Oriental-Americana 

Gr-d. «SQ Un.,u. Cm- U„.,« J«Q___ U„|,u. Co«,. U«l,u. WQ Un.,u. Cm- U«H,«. 



Ltvtt (SES.FSS) SES mon 



Raflon 

Mld-Atlintic 12 33 2 

9 U 2ii 

6 26 33 

FarWtst 12 12 74 

9 16 52 

6 18- 38 

Total ' « 17 28 

9 17 46 

6 20 . 34 
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rSS (Hl.rUCS) HB man PBCS (FB.SCH) 



7 
29 
38 
16 

.25 
35 
26 
28 
36 



91 
46 

29 
10 

27 
46 

26 
30 



53 


26 


36 


38 


54 


34 


5 


38 


57_^ 




33 


20_ 






51 






" 31 


65 


35 


37 


8 


35 


57 


37 


31 


15 


34 


41 


32 


40 


7 


35 


58 


40 


37 


8 


38 


54 


36 


32 


15 


48 


37 


35 



90 
34 
97 

100 
94 
99 

100 
83 



man 

7 
32 
0 
0 
2 
0 
0 
8 



2 
3 
34 
3 
0 
4 
1 
0 
9 



Table lU3,~.lVrc.ntaKe of V.ri.tion i„ Individual Student Measure £oci.ted With the Schools Students Attend 

by Region and r>rade Level: Oriental-Americans 



Ktgion 



Socio- 
^Economic 
Status 



Family 
Structura and 



Expactations 
^ 'or 
Stability Achiavamant Excallanca 



Mid-Atlantic , 

Far West 

Totai 
Gr^de Level 



Attituda 
Toward^ 
Lifa 



Educational 
Pimni and 
Oasiras 



19 7 0 

5 8 9 
7 8 5 

6 9 12 



Study Habits 



14 
4 

6 
6 



3 0 
1 0 
1 0 
9 12 



33 4 2 

2 0 1 

6 0 0 

6 9 12 



varial)les and a set of 7 family l)ackjrr()iin(l and school va- 
riables. The results of the analyses for the seven-variable 
set are given in the ri^rht-hand columns of table 15.;]2. 
Here, as in the |)reviou.s analyses, the percentage of AVUV 
variance explained tends to l)e greater in the Mid-Atlantic 
than in the Far \Ve>t, For each region and grade level, 
except tlie sixth ^rrade in the Mid-Atlantic, the percentage, 
role of sen is negligible while that of FB looms hirge, 
exceeding that of SCMTby a factor of as much as 1(5 el- 
even lOO to 1, At the sixth grade in the Mid-Atlantic, 
however, the role.^of m and SVU are on an even footing! 
It is ditticult to say to what extent this can l)e attributed 
to the effect of SCll factors as oi)j)osed to a "streaming" 
effect,'' We are inclined to regard it as a **streaming" ef- 
fect, since it is not su.stained over the grade levels. The 
- most salient finding for these analyses, then, is for the role 
of scliool factors to be negligible in both rt^gions (although 
somewhat greater in the Mid-Atlantic than in the FaV 
West), and that of family background factors to l)e very 
large (although somewhat larger in the Far We^t than in 
the Mid- Atlantic), 

'1, What iii the magnitude of the roles playrd by IIH 
and SCil in ACTl\' and the four motivate 
tors conil)ined ? 

The regional analy,ses for the sixth grade are given in 
table n,;M, It will be seen that in the Mid-Atlantic the 
MR-square is much greater than in the Far West, How- 
ever, we are reluctant to make much of this difference 
due to the lilid-Atiantic's small numt«M' of students and 
schools. For both regions, the percentage role of SCH ex^ 
ceed.s that of HB. with the extent of this departui'e being 
greatest in the Mid-Atlantic, At the higher grade levels, 
the MR-squares increase and then decrease. In contrast, 

HNote the hij^h percentu«:e for this group's Achievement in 
table B,33, 

T^BIe B.34.— Multivariate Commonality Analyse^ of Home Bark- 
ffround and School Fartom in Arhievement and Motivation, by 
Region And Grade Level: Sixth-Grade Oriental-Americana 

MRSQ Uniqua Common "Uniqua 
^ (HB.SCH) HB SCH 

Mid Atlantic 137 20' 66 

Wast 75 48 Z 50 

Total* 77 4 5 4 51 

•The **Total" values for the other grade levels are: 

Grade 12 69 48 7 45 

Grade 9 100 49 0 51 
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role of sen tend<( to .stay about the same or decrease 
^ while that of JIB s4txhtly increases*' For- eacfi 

region at the sixth grade, then, and for most of the grade 
le\'els, the role of SCH slightly exceeds that of HB, 

5, How much of the total variance arfiong Oriental- 
Mnerican students on each of the family back- 
ground and achievement variables can be associat- 
ed with tlnmujiembership in one of the regional 
groups? 

It will be .seen from table B,35 that these percentages 
'are never huge; in fact, they range downward from 13 
• percent for Family Structure and Stability at gyade 12. 
When the percentages are averaged across the three grade 
levels, the highest values ^ire for FSS and ACHV, followed 
by EDPLN. HBTS. and EXPTX, The lowest averages 
occur for SKS and ATTUD, When the regional means 
^ere examined for each region and grade level, it was 
ffoiind that for each variable they were uniformly greater 
or higher in the Far-iJ^st44ian in the Mid-Atlantic. 

Tn summary, in ^his section we have seen that for Ori- 
ental-Aiiierican students: 



1. 



The percentage of variance in Achievement ex- 
plained by a set of home background, faipily pro- 
cess, and .school factoi\s, in different combinations, 
tended to be greater in the Mid-Atlantic than in 
tile Far West, 

Family Structure played a greater explanatory 
roj^in the Mid-Atlantic than in the Far West; at 
times, its role was 2 to times greater than that 
of Socio-Economic Status, 

Fx)r both regions, the percentage role of Family 
Process tended to exceed that of Home Back- 
ground, with the extent of this departure being 
greater in the Far West than in the Mid-Atlantic. 



Table B.35.-Percentare of Total Variation in Individual Student 
Variable* Associated With Rerional Differences, by Grade Uvel: 
Oriental- Americans 



Grade Laval 

Twelfth Ninth Sixth Ave rage 

Socio Economic Status (SES) 0 2 0 ,7' 

Family Structure and Stability (FSC),,, 13 2 1 5,3 

Expectations for Excellence (EXPTN) ,, 1 t) 3 J 3 

Attitude Toward'life (ATTUD) 2 0 ,7 

Educational Plans and Desires 

(^DPLN) • 6 1 2 3 0 

Study Habits (HBTS) 5 *0 2 2.3 

Achievement (ACHV) 9 *3 4 53' 
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4, The explanatory role of school factors in Acliieve- 
ment tended to be negrigll)le in both , regions, al- 
though somewliat hirjrer in the Mid-Atlantic tlian 
in the Far West, On the other hand, the explami- 
tory role of Family Background was very large, 
although somewhat larger in the Far West than 
in the Mid-Atlantic. 

5, When Achievement and PRCS were taken tog^^thor 
as the dependent set, it was noted that, for each of 
the regional groups at the sfxth grade, the explan- 
tory role of the set of 10 school factors slightly 
exceeded that of Home Background. 

6, The association of Family Backgiound and 
Achievement with regional membership was sel- 
dom large, and was greatest for Family Stiucture 
and Achievement. 

7, The average values for each of the family back- 
ground and achievement measures wei e higher in 
the Far West than in the Mid-Atlantic. 

B.6. REGIONAL VARIATIONS FOR PUERTO RICANS 

The last group to which we shall apply our series of 
questions consists of students who, though all residing in 
the continental United States, identified themselves as 
Puerto Rican, Only the Mid-Atlantic region will be dealt 
-with, because it contained neai ly all the Puerto Rican stu- 
dents in our sample— a distribution confirmed by the cen- 
sus—and therefore could not be compared with any other 
region in this respect. The sample figures are given in 
table B.M. We can see from this table that schools are 
scarce indeed at the ninth and twelfth grades, and are not 
even as plentiful as we would like them to be at the sixth 
. grade. Nevertheless, we .shall proceed with our questions 
in order to obtain results thiit will he at least partly com- 
parable with those for the other ethnic groups. 

1, What is the magnitude of the role played in 
Achi('vemtnrtr^^HV V4t:^+^ 
S^tability (FSS) before and after allowance has 
been nuide for Socio-Ecwiomic Status (SES)? 

Table B.37 shows that the percentage role of FSS in 
ACHV is quite substantial at the sixth grade. However, 

Table B.36.— N«mberH of StuH<?nts and Schools in Selected Reicions, 
by (irade Lex el: Tuerto Ricans 



Table B,37,— Commonality Analyses of Family Backrround and 
School Factors in Achievement, by Region and Grade Levtrl: 
Puerto Rtcans 





Gradt 


RSQ 


Uniqur 




Uniqu* 


Region 


Ltvtl 


(SES, FSS) 


SES 


Common 


raa , < 


Mid-Atlantic ... 


12 


11 


76 


23 


1 




9 


10 


60 








6 


16 


18 


22 


60 






RSQ 


Uniqu* 




Uniqu* 






(HB,PRCS) 


HB 


Common 




Mid-Atlanttc ... 


12 


27 


12 


28 


60 




9 


28 


c 
D 








6 


-22 


20 


53 


£.1 






1»SQ 


Uniqut 




Uniquo 






(re.scH) 


rB 


Common 


SCH 


Mid-Atlantic .. 


12 


34 


58 


23 


19 




9 


30 


86 


6 


8 ' 




6 


33 


57 


9 


34 



Rogion 



Grado 
Lovol 



Studonts Schools 



Mid-Attantic 



12 888 44 

9 2.470 68 

6 1.393 131 



it becomes mucli .smaller iit the ninth and twelfth grades, 
while the* role of SES becomes quite substantial. We are 
therefore inclined to regard SKS as playing the greater 
role, " 

2. When IIB and PRCS ar^ analyzed together, what 
is the magnitude of their respective roles in 
ACHV? 

These aiialvses, given in the central rows of table B,37 
show that the unique percental for PRCS exceeds that 
for IIB. The extent of this depaiAure is much greater at 
the two upper grade levels, but tl\eir common portion is 
greater at the lowest one. 

3. When FB and SCH are analyzed together, .what 
is the magnitude of their respective roles in 
ACHV? 

Before dealing with this question, let us examine the 
"-Tte gr e e to w h ic h 4^ttt^"«4«^v^«dg nt ^ atti> . nd 
others who are similar to them in FB and ACHV, Table/ 
B.38 .shows that this "streaming" effect is greater for 
ACHV (the average of the three gvade levels being 10.7),, 
ATTUD (7,0). and HBTTS (5.3). Intermediate are the 
values for EDPLN (3.0) and SES (2.7), while the lowest^ 
vi uesarefor EXPTN (1,7) and FSS (0,7). Returning to 
table B.37, we find that the relative percentage roles for the 
six family background factors and single school factor 
fluctuate somewhat erratically over the grade levels, with' 
the percentnges for FB l>eing muclt larger and Wiose for 
SCH much smaller at the ninth than at the other grade 
levels. However, the percentage Tole for SCH here is much 
greater than for many of the groups previ«isly analysed. 



T.ble B 38 -PercentaKf of Variation in Individual Student Me.«urea A««oci.ted With the School. Student. Attend. 

by Region and Grade Level : Puerto Ricans 



Rtglon 



SES 



FSS 



ACHV 



EXPTN 



ATTUD 



EDPLN 



HITS 



Mid'AtlantiC ... 
Grade Level* 



3 3 2 
6 9 12 



2 
6 



0 0 
9 12 



14 14 14 
6 9 12 



1 n 
9 12 



3 4 14 
6 9 12 



1 1 4 

6 9- 12 



6 1 9 
6 9 12 



TowaM Life. KDPLN - K-luraUonul Plant ami Drnirt^. HUTS - Study HabiU. 
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4. What is the magnitude of the roles played by HB 
♦ and SCH in ACHV and the four motivational 
^ factors fombiiied? 

This is the last question we propose to ask for this 
group.^It will be seen from table B.39 tliat the MR-squares 
tend'to dip at the ninth grade and thw rise again sub- 
stantially at Jhg^twelfth grade. This rise is due. in part, 
to the aforementioned small sample of schools. For the 
lower grade levels, the percentage role.of HB exceeds that 
of SCH by a factor of about 1.3 to 1. We would be inclined 
to assert, then, that this is so for all grade levels. 



Table B.39.--Multivmrute Commonality Analysed of Home Back- 
ground and School Factors in Achievement and Motivation, by 
Region and Grade^ Level: Puerto Ricans^ 



Rtglon 




MRSQ 

(HB, SCH) 


Uniqut 
HB 


Common 


Uniqut' 
SCH 






.... 176 


22 


5 


73 




9 . . 


.... 45 


54 


7 


39 




. 6 .... 


.... 75 


52 


7 


41 



In summary, these analyses have shown thatr 

1. For most of the grade levels, the explanatory role^ 
of Socio-Economic Status in Achievement tended^ 
ta outweigh- l,hat of Family Structure and Stability ^ 
by a factor of as much as 76 to L 

2. The explanatory role of Family Process in Achieve- 
ment outweighed that of Home Background by as ' 
much as 13 to 1. However, the extent of the de- 
parture was much greater at the higher than at 
the lower grade levels. 

3. The percentage role for Faniily Background al- 
ways exceeded that of Sdiool. However, the extent 

" of this departut-e was much less than noted for 
' some of the other gi-oups. 

4. When Achievement and' the four motivational 
variabFes (i.e., Family Process) were treated as 
dependent, the role of Home Background tended 
to exceed that of School by a factor of about 
1.3 to 1. 
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APPENDIX C 
ANALYSES BY REGION AHD AREA 



^In this appendix we explore ethnic group differences by 
region and metropol/itan area. The ethnic and regional 
groups will be the same as in chapters 6 and 7 and in 
appendix B, The metropolitan-nonmetropolitan distinction 
used here refers to the location of the student's school: 
if located in a Standard Metropolitan Statistical Area 
(SMSA) it was designated ^'metropolitan," and if not so 
^ located as "nonnrietropolitan." » In the analyses that fol- 
low, we shall make extensive use of a framework for 
^ascertaining systematically the extent to which a nqmber 
of groups differ from each other. This framework ^llows 
one to, judge whether or not it is worthwhile (in a leather 
specific sense) to take these group differences into ac- 
count. Since this is a seldom-used framework, we shall 
first devote some space to a discussion of it. 

Suppose we have a very hirge sample, and decide to 
break it up^ in different w*ays to determine whether or 
not certain subgroups are different enough to keep sepa- 
, rate. The usual procedure for this is to use a statistical 
test. However, with large samples and sizable subgroups, 
«ven trivial differences can yield this kind of statistical 
sigrnificance, Consequently, we have relied throughout on 
'.a variance-accounted-for framework. ' 

We can also stratify the groups in a jiumber of 
different ways— by region, for example, and by their 
metropolitan-nonmetropolitan location within dach region, 
Thus for 7 regions we would have 14 groijps (i.e., 7 
regions, subdivided into 2 metropolitan-noumetUpolitan). 
Accordingly, the question we ask is: IIojw pc!|werful an 
explanatory role do ^ese stratifications play wUh regard 
to^our set of dependent variables? Th*it is. doWhej: add 
Enough to the explanation of. our dependent v^iable to 
inake us want to keep the groups separate? Or\do they^ 
make us want to disregard these group differenc^es, and 
— th^rfeby sacrifice some' explanatory power in return for 
the convenience of working with a smaller number of 
grdups? 

It would be a relatively simple matter to conduct ^uch 
analyses foK the group means alone. However, since \we 
are 'interested in the relationship of one set of variables 
with another iri^ each group, we shall utilize a sequence 

lAn SMSA is a R<K?graphic ami statistical unit officially desij^- 
nated as such by the IXS. Office of Management and Budget, and 
used in the data coHection^procedures of U.S. government a|?enciesA 
including the Bureau of th^ Census. The nucleus of an SMSA is a\ 
city or adjacent pair of citieJi of at least 50.000 inhabitants, plus as \ 
much of the surrounding area as is economically integrated with it ' 




of questions pertaining to differences among the group 
slopes and intercepts, as follows: 

1, How much of the variation in the set of dependent 
variables can be associated with each of the slope' 
factors? There will be a slope factor for each 
stratification, one for dach of their possible inter- 
actions as well as one for the grand slope, li we 
note that one ^r more of the stratifications ac- 
couats for a s^iibstantial porticn of the variance 
in the set of dependent variables, then we shall 
go no farthei', since we shall want to use each 
group's own slope and intercept. However, if we 
decide that the grand slope serves us adequately . 
(or, in other words, that separate slopes aren't 
needed) tuen we would go on to ask the second 
question about the intercepts, 

2, How much of the variance in the set of dependent 
variables can be associated with each of the inter- 
cept factors? There will be an intercept factor for 
each stratification, as well as for each of their 
possible interactions.- If .we note that a substan- 
tial portion of the variance is associated with one 
or more of the iatercept factors, then we may want 
to use the same slope but a different intercept for 
each of these groups. If this is not the case, how- 
ever, then we shall use a common slope and a 
comnton intercept for each gi-oup. This woirid be 
tantamount to saying that we do not need to main- 
tain these group distinctions. 

The technique, then, consists in exiimining the variance 
in the set of dependent variables that is associated witlT' 
each of these slope and intercept factors independently 
of all the others. In contrast, our earlier framework of * 
unique and commbn variances required us to exaifiine 
only the variance uniquely associated with each factor. 
It is also :possible t(y examine the higher-order commonal- 
ities for these factors, although we have not done so 
here (Beaton, 1973b). 

' In order > clarify these steps, let us proceed with a 
specific example taken from ope of our analyses. Here, 
we are concerned with^he relationship of our achieve- 
ment composite, ACHV. with our index of socio-economic 
status, SES, for the 14 groups already mentioned. The 

2 There will be no slope fg^ctor for the prand intercept, since it 
is merely a constant for the grand slope. 
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slope and intercept factors, along with the total variance 
in ACHV for which they account (i.e., the "Total R- 
square**) can be sliown as f(jllows: 

Source of VaTiatlon: Unlqut% 

INTERCEPTS . . .MET/NONMET (M) . . . 1 

Region (R) ^ 

MR interaction - ^ 

SLOPES \Z (Grand Slope) ^2" 

Interaction ^ 

RZHnteraction ^ 

MRZ^Jnteraction ^ 

Total R-square 

The Total R-square of 31 percent means that a little 
less than one-third of the variance in ACHV can be asso- 
ciated with these stratifying factors when we are using 
SES as the covariate (i.e., focusing on its relationship 
with ACHV), The unique percentages in the body of the 
table have been divided l)y this Total R-square, so that , 
they represent the percentage of common or explained 
•variance that can be uniquely associated with each factor. 
Moving upwards in this table, we observe tltat the inter- 
action factors for tlie slopes are all zero whereas the 
percentage associated with the grand slope is quite large 
(42 percent). These results indicate that a common slope 
will suffice for these different groups, l^xaniination of 
the intercept percentages indicates that the interaction 
term is negligible, as is that for metropolitan-nonmetro- 
politan. The percentage for regional differences, however, 
is large enough to suggest that we might want to use a 
different infercept for each region. In clcKsing, we may 
note that the unique percentages sum to 19, which means 
that 49 percent of the common variance is accounted 
for by these factors and these alone, while •^)1 percent is 
confounded among them. 

In the sections that follow we shall conduct analyses 
of thi-s kind for: (u) each ethnic group ,separately, across 
appropriate regions of the country (''appropriate** in the 
Rense that both the census data and our sample support 
such an analysis); (h) a number of ethnic groups simul- 
taneously, across selected regions of the country; (r) a 
number of ethnic groups simultaneously, within a single 
region. The analyses will proceed in a sequential manner, 
that is, at each step more variables will be used. Ther- nre 
two distinct types of analysis, one with a single dependent 
variable and the other with a set of five. The latter con- 
sists of: (<t) Achievement; (h) Achievement plus the four 
motivational variables, called ''Achievement and Motiva- 
tion/'^ Because of limitations on the number of regressor 
variables that can be handled, we shall have to drop 
some variables at one stage in order to include others 
later. Unless indicated otherwise, the regressions will be 
performed as follows. 

Sets of regressor variables when the dependent variables 
are: 

3 The ftrur motivational variables are: Expectations for Excel- 
lence; Attitude Toward Life; Educational Plans and Desires; and 
R^Av Habits. 



Achievement and 
Motivation 

1, Socio-Economic Status 

2, Home Background, i.e.: 

(a) Socio-Economic 
Status 

(b) "Family Structure 
and Stability 

Home Background and 
School, i,e,: 
(a) Socio-Economic • 

Status 
(h) Student Body's At- 
titude Toward Life 
(r) Student Body's ' 
Educatoinal Plans 
id) Student Body's 
Study Habits 



Arfuerement 

1. Socid-Economic Status 

2. Home Background, i.e.: 
((0 Socio-Economic 

Status 
(b) Family Structure 
and Stability 

3. Fan^ily Background, i.e.: 

(a) Socio-Ec<?nomic 
Status 

(b) Expectations for 
Excellence 

(c) Attitude Toward 
Life 

id) Educational Plans 

and Desires 
(r) Study Habits 

4. Family Background and 
School, i.e,: 

((/) Socio-Economic 

Status 
ib) Attitude Toward 

Life ^ ^ - • 

(r) Educational Plans 

and Desires 

(d) Study Habits 
(r) Student Body's 

Achievement Level 

As can be seen from this table, when Achievement is 
dependent the motivational variables are treated as an 
aspect of Family Background, but when Achievement and 
Motivation are dependent they are treated, like Achieve- 
ment, as the joint product of home background and schooF 
factors. These two types of analysis are necessary because, 
as we pointed out in chapters 6 and 7 and in appendix B, 
the motivational factors cannot be regarded as belonging 
solely to the one or the other classification. 

C.l. INTERREGIONAL ANALYSES FOR SELECTED 
ETHNIC GROUPS* 

CM. Total Students 

Table C.2 contains the strata analyses for all students 
combined. In the top half of the table Achievement is the 
dependent variable, and in the bottom half both Achieve- 
ment atid Motivation are dependent. For our first set of 
analyses, which use Socio-Economic Status as the co- 
variate, we can see from the upper left-hand portion of 
the table that the percentage of common variance asso- 
ciated with the slope interaction factors MZ^ RZ, and MRZ 
are negligible, while that associated with the grand slope 
is substantial. Hence, for these 14 groups, a common slope 
will suffice. For the intercept factors A/. /?, and MR, only 
the regional factor. R, has a substantial portion of the 

4 The numbers of students and schoola for these different itrita 
are given in table CI. 
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Table C J.^Nuinber of Students (N) and Schools (n) by Region. Metropolitan Area. Ethnic Group, and Grade Level 



Ragion 



Locala 



6 



ToUl 
9 



12 



6 



Whita 
9 



Northeast 



Mid-Atlantic 



Great L^kes 



12 



6 



.'Nagro 
9 



12 



Plains 



Far West 



Southwest 



Southeast 



Grade Level 



.MET N 4.283 

n 82 

NONMET N 562 

\ " 15 

MET N <*v. . . 22727 

n 281 

NONMET N 4,155 

n 78 

■ MET N 13,712 

n 244 

NONMET N 2,264 

" 73 

MET N 3,487 

n 56 

NONMET N 2,247 

n 98 

■ MET N 9,467 

n 152 

NONMET N 5,678 

n 156 

■ MET N 3,836 

n 59 

NONMET N 6,399 

n 168 

MET N 12,134 

n :.. .. 194 

NONMET N 27,146 

n 716 



4.513 
21 
551 
4 

30.470 
109 
3,378 
26 
14.364 
59 
2,538 
29 
3,839 
16 
2,572 
37 
11,671 
44 
5,976 
64 
4,014 
35 
5.628 
90 
12,293 
68 
26,301 
321 



3.612 
15 
597 

5 

20.009 

65 
,2,498 

22 
11,242 

42 
2,059 

27 
3,174 

10 
1,985 

36 
9,545 

26 
4,596 

59 
2,965 

31 
4,046 

85 
8.645 

54 
19,123 
303 

12 



3,796 
81 
531 
15 
13,987 
254 
3.088 
71 
9,171 
219 
1,883 
65 
2,319 
50 
1,640 
82 
5.762 
143 
4.296 
143 
l,Vl3 
41 
3,000 
106 
4.163 
119 
11,743 
418 



3.880 
21 
529 
4 

18,752 

98 
2.654 

20 
10.620 

47 
2.060 

28 
2.700 

10 
1,946 

33 
6.848 

41 
4.641 

61 
1,929 

24 
2,835 

56 
4.956 

43 
12,403 
183 



3.292 
15 
581 
5 

1^,363 

63 
2,069 

17 
9,086 

40 
1,798 

25 
2,415 
8 

1,625 

33 
6,289 

26 
3,684 

56 
1,475 

17 
2,105 

48 
3,859 

25 
9,396 
147 

12 



245 
30 
2 
1 

6,111 
197 
694 
42 
3.112 
123 
230 
24 
958 
28 
193 
18 
1.989 
77 
131 
26 
1.151 
44 
1.452^ 

101 
6,405 
132 
10,898 
463 



432 
9 
4 
2 

8.063 
92 
587 
15 
2.653 
49 
350 
18 
960 
12 
152 
12 
2,342 
36 
119 
23 
1.617 
28 
1.490 
55 
6,624 
59 
11.872 
238 



191 
8 

0 

. 0 
4,261 
56 
353 
15 
1,626 
31 
183 
12 
663 
7 

124 
8 

1.433 
20 
93 
13 

1,242 
22 

1.190 
57 

4,475 
44 

8.968 
228 

12 



" Maxican- Indian Oriantal- 

Ragion Locate American American American Puerto Rlcan 

_^ g 9 12 6 9 12 6 9 12 6 9 12 



Northeast MET N 

n . . 
NONMET N 

n . 

Mid-Atlantic ..MET N 

n . . 

NONMET N . 

n . . 

Great Lakes . .MET N . 

n , . 

NONMET N . 

n . . 

Plains MET N . 

n . . 

NONMET N . 

n , . 

Far west MET 



Southwest ....MET 



Southeast MET N 

NONMET N 
n . 



116 318 129 1.280 2.445 864 
47 50 22 110 43 3§ 



N 




1,173 


671 


225 


175 


102 


286 


941 


936 






32 


24 


68 


35 


17 


53 


33 


21 


N 




379 


224 


635 


570 


326 


218 s 


228 


232 






9 


27 


80 


42 


30 


24 


19 


9 


N 




294 


136 


' 226 


113 


77 












14 


18 


24 


14 


7 








N , 




615 


309 


796 


600 


399 












16 


30 


71 


31 


21 









GradVtevel: 6 9 12 6 9 12 6 9 12 6 9 i2 

-I 7- ■ ■■ ■ 
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Table C.2.-Percent.ge of Variation in Achle^ement lAd Motivation Awociated With Family Background an<) School. 
When Stratified by Region and Metropolitan Area: Total Students 



Source of Variation 

Intercepts 



Socio- Economic 
SUtus 



Dtp«nd«nt Set: Achltvtmtnt 
Home Background Family Background 



Family Background 
and School 



Slopes 

Total R-square . . . 
Grade Level: 

Source of Variation 

Intercepts 

Slopes 

Total M R-square 
Grade Level : 



.M... 
R . . 
MR . 

.Z .... 
MZ . 
RZ . 
MRZ 



0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


7 


5 


8 


6 . 


4 


7 




3 


5 


0 


0 


0 


1 


1 


1 


1 


1 


I 


1 


1 • 


0 


0 


0 


0 


42 


42 


39 


43 


42 


40 


48 


47 


46 


34 


35 


39 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


1 


1 


2 


0 


1 


1 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


25 


31 


27 


27 


32 


27 


35 


43 


44 


47 


50 


50 


6 


9 


12 


6 


9 


12 


6 


9 


12 


6 


9 


12 



Dtptndtnt Set: Achievement/Motivation 

Socio-Economic 

Home Background 



Status 



Home Background 
and School 



.M.... 
R ... 
MR . 

.Z .... 
MZ 
RZ .. 
MRZ 



0 


1 


1 


0 


0 


1 


0 


0 


0 


3 


6 


8 


3 


5 


8 


0 


0 


0 


1 


1 


1 


1 


1 


1 


0 


0 


0 


15 


20 


19 


20 


23 


21 


19 


18 


22 


0 


0 


0 


0 


0 


0 


0 


0 


0 






2 


1 


1 


2 


0 


1 


1 


I 


0 


1 


0 


0 


1 


0 


0 


1 


86 


88 


88 


88 


89 


89 


90 


92 


92 


6 


9 


C.12 


6 


9 


12 


6 


9 


12 



common variance a.ss;()ciated with it. These statements 
about the slopes and intercepts tend to Bid for each of 
the three grade levels. It is clear, then, that we should 
use the same slope, for each region and metropolitan or 
nonmetropolitan jrn>up. It is also clear, however, that we 
should use a different intercept for each region. But 
different intercepts are not needed at the metropolitan- 
nonmetropolitan level. 

The same tends to be true for the ''Home Background" 
and 'Tamily.. Background'' analyses. For the ^'Family 
Background" and "School" analyses, only the grand slope 
is needed. This can be seen from the substantial per- 
centage of common variance associated with the grand 
slope factor, Z. and the negligible-to-null relationships 
for the other factors. If these latter analyses do in fact 
represent the most comprehensive range of regressor 
variables available to us, then it seems likely that the more 
comprehensive the set, the less need there will be to allow 
for differences of this kind in .studying the correlates of 
Achievement. Indeed, other variabl^ would appear more 
educationally meaningful in this context. 

When both Achievement and Motivation are treated as 
dependent, similar results obtain."* In other words, when 
Socio-Economic Status or Home Background are used as 
regressor variables, we find that we can use the common 
slope for each of the seven groups, but would use a differ- 

*~6~Torconvert these multivariate R-squares to an upper limit of 1, 
the reader needs only to divide them by the number of dependent 
Ics, which in this case is 5 (see Beaton, 1973a). 



ent intercept. Different metropolitan-nonmetropolitan in- 
tercepts would not be required, as is indicated by the 
negligible-to-null A/ and MR percentages. Once school 
variables are brought into the analysis, however, we find 
that only a common slope and a common intercept are 
required. We are therefore inclined to assert that, for 
multivariate dependent variables as for single ones, the 
more comprehensive tiie set of regressor variables, the 
more likely it is that the sample will not need to be strati- 
fied along these lines. 

But do we perhaps need different slopes and intercepts 
for these same 14 groups when account is explicitly-taken 
of ethnicity? That is, when Achievement is regressed on 
Racial-Ethnic Group Membership (RETH), which is our 
variable denoting ethnicity, is anything to be gained from 
additional stratification? Since we are limited in the 
number of regressor variables we can use, we shall depart 
from our sets of variables as follows: 



1. 



2. 



3, 



For both the univariate and the multivariate cases, 
RETH will be entered into the analysis first alone, 
and then in combination with SES, 
For the multivariate case, RETH and SES will be 
entered into the analysis with the three student 
body variables of Attitude To^vard Life, Educa- 
tional Plans and Desires, and Achievement, in the 
"Home Background and School'' analyses. 
For the univariate case, RETH and SES will be 
entered into the analysis with the three individuW 



student variables of Attitude Toward Life, Educa- 
tional Plans and Desires, and Study Hal)its, in the 
**Family Backjrround** analyses. 
4, For the univariate case, RETH and SES will be 
entered into the analysis with the individual stu- 
dent variables of Attitude Toward Life and Edu- 
cational Plans and Desires, plus the student body 
variable of Achievement, in the ^'Family. Back- 
ground and School" analyses. 

The results of these analyses are given in table C,3, 
The values in the top half of the table show that when 
RETH is entered into the analyses alone, a common slope 
will suffice. We say this because the slope interaction 
factors are negligible, whereas the Z percentage is appre- . 
ciable. However, the size of the R percentage indicates 
that a separate intercept might be used for each regional 
group. These same results tend to hold both when SES 
and when the family background factors are brought into 
the analysis. The major change here is that the percentage 
for the slope factor, Z, gets larger, while that foi* the 
regional intercept factor, /?, gets smaller. However, when 
the school factors are also brought in. only a common 
slope and a common intercept are needed, as can be seen 
from the zero value for the regional intercept percentage, 
if. These same resuUs tend to hold for the multivariate 
analyses as well. Consequently, we are inclined to conclude 
that even when RETH is explicitly entered into the 



analysis, a separate slope for each of the 14 groups is 
never needed, but a separate intercept for each of the 7 
regions is. Moreover, when Family Background (or Home 
Background, for the multivariate case) is entered into 
the analysis with School, only a common slope and a 
common intercept are needed for all 14 groups, 

C.1.2. Whites 

Table C.4 shows the results of analyses for the whites in 
these same 14 groups-vinalyses made with the same sets 
of variables as in table C.2. When Achievement alone is 
the dependent variable, a common slope, as we can see 
from the upper half of table C,4, will always suffice. For 
two of the three grade levels, the analyses would suggest 
the use of a sepai-ate regional intercept in the first three 
types of analysis, viz, those involving Socio-Economic 
Status, Home Background, and Family Background, But 
when the school variables are also brought into the analy- 
sis, a common slope and a common intercept will suffice. 
These same kinds of results tend also to hold when. 
Achievement and Motivation are taken together as the 
dependent set. Here, there tend to be some slight slope in- 
teractions for RTi and MRZ. However, their magnitude is 
so small, relative to that for the slope factor, Z, that we do 
not consider it worthwhile to keep the groups separate. 
Consequently, these results for whites tend to parallel 



Table C.3.— Percent! Re of Variation in .Vchievement and Motivation Associated With Family Background and School, 
When Stratified by Region and Metropolitan Area : Ethnicity for Total Students 



Sourct of Variation 



Ethnicity 



Dtptndtnt Sat: 
Ethnicity and 
Socio-Economic 
Status 



Achiovomont 



Family Background 



Family Background 
and School 



Intercepts M 0 0 1 0 

R 5 4 6 2 

MR 1111 

Slopes Z 21 15 9 30 

MZ 0 0 0 0 

RZ 1 0 1 1 

MRZ 0 0 0 0 

Total R-square 25 24 23 35 

Grade Level: 6 9 12 6 



0 
2 
. 0 

29 
0 
0 
0 

38 



0 
2 
0 

25 
0 
0 
0 

34 

12 



0 
2 
0 

37 
0 
1 
0 

44 



0 
1 
0 

37 
0 
1 
0 

49 



0 
2 
0 

35 
0 
1 
0 

49 

12 



Dtptndtnt Stt: Achltvtmtnt/Motivation 



Sourct of Variation Ethnicity 

Intercepts M 0 0 1 0 

R ' 2 4 5 1 

MR 1110 

Slopes Z 6 5 3 16 

MZ 0 0 0 0 

RZ 0 1 1 1 

MRZ * 0 1 1 0 

total M-R-square 85 86 87 88 

Grade Level: 6 9 12 6 



Ethnicity and 
Socio-Economic 
Status 



Home Bacltground 
and School 



0 
3 
1 

21 
0 
I 
1 

90 




7^ 



J 

4 

1 

20 
0 
2 
1 

90 
12 



0 
0 
0 

18 
0 
1 
0 

90 



0 
0 
0 

18 
0 
1 
1 

92 



0 
1 

0 

22 

0 

2 , 
1 

92 
12 



0 
0 
0 

31 
0 
0 
0 

48 



0 
0 
0 

32 
0 
0 
0 

51 



0 
0 
0 

35 
0 
1 
0 

52 

12 
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Table (\», 



PercentaKe of Variation in Achievement and Motivation Associated With Family Background and School, 
When Stratified by Region and Metropolitan Area: Whites 



Sou ret of Variation 

Intercepts 

blopes 

Total R square . 
Grade Level : 

Sourct of Variation 



Socio-Economic 
Status 



Dtptndtnt Stt: Achitvtmtnt 
Homt Background Family Background 



Family Background 
and School 



,M... 
R 

MR 

.Z . . 
MZ 
RZ . 
MRZ 



Intercepts 



• M.. 
R 

MR 



Slopes 



Z 

MZ , 

RZ 

MRZ 



0 


0 


0 


0 


0 


0 


0 


' 0 


0 


0 


0 


0 


3 


0 


5 


3 


u 


A 




n 


3 


0 


0 


1 


1 


0 


2 


1 


0 


2 


0 


0 


0 


0^ 


0 


0 


55 


54 


54 


55 


54 


54 


61 


58 


59 


56 


55 


58 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


1 


17 


22 


18 


18 


22 


18 


30 


33 


41 


35 


40 


41 


6 


9 


12 


6 


9 


12 


6 


9 


12 


6 


9 


12 



Dependant Stt: Achievtmtnt/Motivation 
Socio Economic Homt Background 

Status Homt Background and School 



0 


0 


1 


0 


0 


1 


0 


0 


0 


1 


4 


5 


1 


4 


5 


0 


0 


0 


0 


1 


1 


0 


1. 


1 


0 


0 


0 



Total MR'Square 
Grade Level : 



16 


23 


21 


19 


25 


23 


22 


22 


22 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


2 


0 


1 


2 


0 


0 


1 


0 


0 


2 


0 


1 


2 


85 


87 


87 


86 


88 


87 


87 


89 


89 


6 


9 


12 


6 


9 


12 


6 


9 


12 



those obtained for all students combined. For the latter, it 
will be recalled, a common slope would always suffice but 
a separate intercept was sug^gested for each of the seven 
regions until the school variables were brought Into the 
analysfis. 

C.1.3. Negroes 

In our sample, as can be seen from table CM. there were^ 
virtually no Negroes in the nonmelropolitan Nortln^ast, 
Consequently, in order to conduct the same k'inds of analy- 
ses for^Negroes a.^ for whites vimd all students combined, 
it was necessary to combine the Northeast with the Mid- 
Atlantic, This resulted in VI groups— (J regions, subdivided 
into metropolitan and nonmelropolitan.'' The results of 
these analyses, given in table (\5, show that when Achieve- 
ment is the dependent variable, a common slope will suffice 
for each type of analysis. This is true even though the 
RZ and URZ percentages for the 'Tamily Background** 
and 'Tamily Background and SchooK* analyses are not 
negligible. The situation is somewhat different with re- 
gard to the intercepts, chiefly because whether one or sev- 
eral are required depends upon the number and type of 

ATcheck on the eflFrct.s of this reduction- was made at the ninth 
Krade, since at this Rrade level there were a few Ne^ro students in 
the nonmetropoUtan Northeast. A comparison of the results of these 
two analyses, usinj? 12 Rroups in the one case and 14 m the other, 
showed that the Total R-squares remained about the same, but that 
the variance accounted for b^ the grand slope factdr. 2, was much 
* led. 
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regressor variables being u.sed. For the first three types of 
analysis (viz, "Socio-Economic Statu.s,'* ^'Ilome Back- 
ground," and '^Family Background*'), one would want to 
use a separate intercept for each regional group. This is 
indicated by the R and MR percentages. However, once 
the school variables are also brought into the analysis, the 
use of separate intercepts becomes unnecessary; it is^_ 
enough to use a common slope^ttd a xiommon tnlerc ept. 

to hold, exc"ept"f()r llie 'Home Background'^ and ^'Schoor' 
analyses: For these Jatter, the R2 c^nd MR2 percentages 
tend to be somewhat larger relative to the 2 percentages. 
However, we are inclined to favor a common slope and 
common intercept for this hitter type of analysis as well, 
since we would actually sacrifice some explanatory power 
if we used separate slopes. 

For all these analyses, then, we shall conclude that a 
common slope will suffice, but that a separate intercept 
will be needed for each region until the school variables 
are brought into the analysis. When they are, a single in- 
tercept will suffice. 

C.1,4. Mexican-Americans 

Analyses of the same type were also conducted for Mex- 
ican-American students in the Southwest and Far West. 
Each of these regions was subdivided into metropolitan 
and nonmetropolitan, to give a total of four groups/ The 
result of these analyses are shown in table C,6. The per- 



centages ,n the top half of the table indicate that at grades larger percentage than the sum of the slope interaction 
6 and 9 the slope interaction factors MZ. RZ, and MRZ factors-A/Z, RZ, nnd-A/«Z. At the grade 12 JLle Dercen" 

i nnS A t^'rr w r""'" T r ''''' '-''''''^'-''y- ^'^^ "Socl^Eco;!" Statu?' " 

stantial. At the giade 12. however, the slope interaction analysis., 8 and 7 percent; for the "Home Background" 

factors are large enough to bring into question whether analysis, 15 and lt> percent; and fc.. ir-Homf Bai 

JZ\ H ''T' ^'T^ ^^"^ ^'-^""^ ^'"d School" analysis 26 and 21 percent L w th 

S thf 1 ;\ri r -mi^^Mhe Z p^.^^^^^^^^^^ p,.evious analyses, so too here we are indtd o p^ 

Tach tvDe of annl,^, s In ff.' ' f f"'' ^'^^ ^'^^^^ «'"P^. ^ «i"ce the separate slopes would 

each type of analysis. In this case, such comparison pro- not bring any increase in explanatory power (in most 

cent for ^h ' Ho^T'^w' -'"'^ n ^^'^^"''^ -'^^-^ "lat one might u e a 

Zl: i Background- analysis. 41 and 26 per- separate value for each of the.e four groups, especially at 

cent; for the "Family Backjrround" analysis. 60 and 16 the twelfth grade. However, when the schoo vSles aJe 

''r'^' School" brought into the analysis, the need for s It^iXtep 

analysis 62 and M percent. In view of the relatively large once more becomes less compelling. HeiKe, if we !-ere to 

centages, as well as the negligible percentages for these tivariate analyses, we would be inclined to ov f-r sen- 

inclined to conclude in favor of using a common slope. elusions consonant with one another 
At the same time, we would note that some slope inter- 
actions do occur at the twelfth grade. r i r i 

The intercept interactions also vary somewhat by grade " Americans 

level and type of analysis. Although it is hard to strike an In this section we perform analyses of the same kind for 

average here, the values suggest that we might want to Indian Americans, using the same regional classifications 

use a separate intercept for each metropolitan or nonmet- —viz. Southwest and Fai West, subdivided into metropoli- ' 

ropohtan group within each region. This being the case. tan and nonmetropolitan— as for Mexican-Americans The 

we would probably opt for using a separate regional inter- results, given in table C.7. show that the slope interaction 

cept as well. Examination of the results for the multiva- factors. MZ, RZ. and MRZ. account for much less of the 

ruae analyses (the lower half of table C.6) shows that variance than does the common slope. Z. even though a 

at guide 1., the slojie^Iactor, /. tends to have a much that cannot be overlooked. Since the intercept percentages 

Table C.S.-Percent.K, of Variation - Achievemen. .„d M«.iv..io„ Associated With Family Background and School. 
^^^^^^^^^ When Stratified by Region and Metropolitan Area: Negroes 

Dtptndtnt Stt: Achitvtmcnt 

Socio-Cconomic ^ « » . 

Sourct of Variation c*,*„. u ^ ^ . ^•'""V BackjroMnd 

---^^^^zzr,.. . Homt Background Family Background and School 

--m^i.^eHi, TT — — — I Q 1 -0 0- 9. ,e o g a 6 ' — 

V 1 " " ^0 " 'I 1 % 

"2 0 0 1 1 1 1 1 1 2 2 1 5 

'tirr,. 1 'I 1 w 'I 'I ^« « 

^ y 12 6 9 12 6 9 12 6 9 12 

Dapandant Sat: Achlavamant/Motlvatlon 

So«rc.ofV.ri.t.o„ ^""^Zr'" . Horn. Background 

. Homt Background and School 

'"'•'"P'* ^ 0 l I l 1 I I I — 

2 4 5 2 4 5 1 0 1 

112 1110 11 

Z 5 8 6 8 9 7 10 9 7 

0 0 0 0 0 0 0 0 0 

RZ| 0 0 11112 2 3 

MRZ 0 0 1 2 1 1 2 2 2 

Total MR square 84 86 87 86 88 88 88 90 92 

Grade Level. 6 9 12 6 9 12 6 9 12 

ERJC 
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.How see .ow-to-.oaerate values, especially for M. a^ ToreCe-Jis";:^^^ 

the twelfth grade, we are .ncl.ned to pre er separate mtei- to use three gw". > representing 

cept values for each region and metropohtan ajea airr^nces in geo^^^^^^^^^^^ tL did not allow us to 

For the multivariate analyses, the slope mteract.on pe,^ f^in'' Lt a'""" J^^^^^^^^^ ^'""^"'^^ 
centages MZ, RZ, and MRZ are much mcfre pronSunced W ^^f^ '^^J^.^ , ,ecall from appen- 
(especially at the twelfth grade) th.m for the un.vanat ™- ^J.^o^^e d differences between the Mid- 
analyses. At the twelfth grade, the Z percentage and th ^^'^ f^J^^ ^'^^P^^^^^ ^Vest groups. Moreover, we had already 
sum of the interaction percentages are respectively, fo f ;'';";;V;"'^hVdifrer«^ between ninth-grade Oriental- 
the "Socio-Economic Status" analysis. 32 and 8 pe.t:en ^oUnd that J "J^^^^^^^ pronounced 
for the "Home Background" analysis. 37 and 22 percent; f '"^'^^^Jl''?'^^;^'^^; J'^tween tiiem and tiieir Mid-Atlantic 
and for the "School" analysis. 36 and 31 percent. Since he '^^^'^'^^^^^^ 973b) . Examination of the 
common slope. Z. yields more variance than t e sum of e ^ f P^hi "ses tend also to suggest that differ- 
interaction factors, and since it is easier to deal with on da a for ^^^^ J ^^^^ ,hief source of 
slope than with four separate ones, we are inclined to.opt "^^^.^"J^'^^^^f ^^^ween these geograpiiic groups. Unfor- 
f or the common slope. Similarly, the intercept percentages ^^^j^;^,"^;,.';;^^ analyses do not allow us to go farther 
are large enough, especially at the twelfth ^rade. to sug- ""^t^'^' V, 

gest that we would want to use a separate intercept for th.m this^ .^^^^^^ results of the analyses 

each of the four groups. For the Multivariate case too. J^^°^^^^^^^ i„ table C.8. is necessary, 

then, we shall use a common slope but different inter^pts ^7j;;^^"^\^^Xeru^nize only one direction of classifica- 

for each of the four groups. ^.^^^ ^^^^^ ^^^^ ^^^^^^ ,^,^^1^^ designated L. Ac- 
cordingly. LZ represents the interaction of locale with the 

C.1.6. Oriental-Americans common slope, while L represents variation in the inter- 

Oriental-Americans tend to be most heavily concentrat- cept values. We can see from the top half of table C.8 that 

ed in te me'opol^ Mid-Atlantic and the Far West.^ the common slope Z. accounts for much more of th^ van- 

We therefore used a classification somewhat different ance than does the slope interaction actor. LZ. This is 

from the ^^lie. one Tiiis one had onlv three groups: met- true even though the percentage value for Z is much lower 

tdll-utic; metropolitan Far W.st; and non- at the twelfth grade than at ^^^^^'^ 

quently, the common slope will suffice loi all tnese analyses 

"•TTh^^'cre virtually no Oriental-Americans in the nonmetro- ^^^^/j^ Achievement is the single dependent variable, 
politan Mid-Atlantic, 

Tnble C 6 -Percentage of Variation in Achievement .nd Motivation Associated With Family Background and School, 

rable C ^^^^ Stratified by Region and Metro politan Area: Mex»can>American« 

Dtpcndtnt S«t: AchUvtmtnt 

do Economic * FamHy Background 

St^aT*-" How HarkqrnundL Family Background and School 

Sour CO of Variation . ^ — ; , o 

A ^ 10 3 3 6 2 1-2 1 1 2 

Intercepts W ^ ^ ^ 1 0 2 0 0 1 

MR-::.::.::::::::: ; s 2 ? 3 i o 2 o o o 2 

79 75 50 83 72 41 80 72 60 78 75 62 

^c::::::::::::. o o 7 o i e 2 i o 7 

MRZ -..=^:'.V 0 2 4 0 3 10 1 3 4 . 

ic fi 18 20 7 28 33 28 .34 36 33 

Total Rsquare 11 1° ° ° 9 6 9 12 6 9 12 

Grade Level: 6 » i^: ° 

Dependent Set: Achievement/Motivation 
SoeicEeonomlc Home iachground 
Status Home Bichground a nd School 
Source of Virlatlon ;; — 

' '■ 1 1 3 2 1 2 0 0 1 

Intercepts M J 3 q 0 2 

J„ 1 1 ^ 1 > ^ > • ■ 

15 24 8 36 30 15 33 39 26 , 
Slopes Z ••• ,^1 2 2 1 5 2 2 6 

^:==: I I I \ I I I I ^ 

MRZ 0 2 3 1 * 

M 86 84 88 88 86 87 90 91 

Total MR-square r 9 12 6 9 12 6 9 12 

Grade Level : ° 

o 



Table C,7.-.PercenU ge of Variation iir Achievement and Motivation Associated With Family Background and School, 

When Stratified by Region and Metropolitan Area : Indians 



Sourca of Variation 



Intercepts 



Slopes 



Total R square 
Grade Level: 



Sourca of Variation 

Intercepts 



.,..M.,.. 
R . 
MR , 

...Z 
MZ .. 
RZ . 
MRZ 



Slopes 



R . . 
MR , 

. .Z .... 
MZ .. 
RZ 
* MRZ 



^ocio-Economic 
Status 



Dapendant Sat: Achiavamant 
Homa Background Family Background 



4 
0 
4 

86 
1 
1 
1 

13 
6 



5* 

6 
4 

79 
0 
3 
1 

19 
9 



Family Background 
and School 



0 


1 


4 


0 


1 


1 


0 


0 


1 


0 


0 


0 


5 


0 


0 


3 


1 


0 


2 


0 


28 


2 


4 


21 


1 


3 


13 


1 


1 


8 


51 


88 


73 


50 


84 


75 


38 


78 


76 


41 


0 


1 


1 


0 


1 


1 


4 


0 


0 


4 


0 


2 


3 


0 


1 


5 


4 


0 


3 


2 


6 


0 


2 


8 


1- 


1 


6 


1 


1 


5 


44 


20 


20 


45 


28 


30 


55 


38 


32 


55 


12 


6 


9 


12 


6 


9 


12 


6 


9 


12 



Socio-Economic 
Status 



Dependant Sat: Achiavamant/Motivation 

Homa Background 

Homa Background 



and School 



Total MR-square 
Grade Level: 



2 


3 


5 


1 


2 


4 


1 


1 


1 


0 


2 


4 


0 


2 


3 


0 


0 


1 


1 


1 


14 


1 


2 


12 


1 


0 


6 


20 


26 


32 


35 


35 


37 


49 


36 


36 


0 


1 


2 


2 


3 


8 


4 


3 


10 


2 ' 


1 


2 


2 


2 


7 


6 


3 


10 


1 


1 


4 


3 


2 


7 


4 


2 


11 


85 


86 


92 


88 


88 


94 


-91 


91 


96 


6 


9 


12 


6 


9 


12 


' 6 


9 


12 



Table C.8,—PercentaKe of Variation in Achieiement and Motivation Associated With Family Background and School, 
When Stratified by Kegion and Metropolitan Area: Oriental-Americans 

Dependant Sat: Achiavamant 

Socio-EconomIc Family Background 

Source of Variation Status Home Background Family Background .nd School 

'"^®^c«P^s L 13 9 37 7 5 13 2 3 3 3 3 3 

^•^P" 2 68 60 38 73 69 30 74 71 44 76 70 ' ' 43 

_ . ^ .......... ... . 2 2 6 J 4 13 4 3 2 ^ i 

. -TQtaLa .sq i.a rf 17 14 15 2^ 18 20 33 * 37 3^ 36 37 38 

/ 

Grade Level: 6 9 12 6 9 12 6 9 12 6 9 12 

Dependant Sat: Achiavamant/Motivation 
. „ , * Soclo-Economic - Home Background 
Source of Variation Status Home Background and School 

Intercepts L 13 5 10 12 4 4 3 3 3 

S'0P«« Z 21 20 13 34 32 16 35 30 15 

LZ 2 3 5 6 8 12 13 14 16 

Total MR-square 87 85 86 90 '88 89 90 89 89 

Grade Level: 6 9 12 6 9 12 6 * 9 12 



When we examine the intercept percentages, L, we find 
them large enough to suggest that^ve would want to use 
a separate value for each group. However, the need to do 
this becomes less pronounced as more family background 
and school variables are brought into the analysis. 

These same conclusions tend to hold, although to a lesser 
degree, for the results of the multivariate analyses. For 
the "Home Background" and "School" analyses in partic- 




ular, we can note that the slope interaction factor, LZ. 
takes on fairly substantial values. At the twelfth grade it 
even exceeds th(yj2imH()n slope, Z, by 1 percent. We are 
still inclined, hmvever, to opt for the common slope be- 
cause it generally yields much more variance than separate 
slopes, and is in addition much easier to. work with. The 
intercept percentages indicate that we would want to use 
a seperate value for each group, even though this becomes 
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less net;essary wlien tlio school factors are brought into 
tlie aiyllysis. 

C.2. (interregional analyses for mixed 

^HNIC GROUPS 

In some of tlio regions tluM'o arc enough students and 
schools to .sU|)i)ort analyses for more than two ways of 
chissification. For example, in the previous'section we con- 
ducted analyses for students classified hy vegion and met- 
ropolitan and nonqunropolitan area. But tlunr etlinicity 
was either fixed or incorporated as a quantitative variable. 
In this section we shall bring in a third .stratifying factor, 
namely, the student's ethnicity. For example, we shall ex- 
amine tho.se same kinds of relationship for whites and 
Negroes, by (i regions and 2 metropolitan locales— a total 
of 21 groups. We shall do the .same for wliites, Negroes, 
Indians, and Mexican-Americans in the metropolitan and 
nonmetropolitan Southwest and Far West— a total of 10 
groups. Simdavly, though not in a three-way classification, 
we shall examine these kinds of relationship for whites, 
Negroes, and OnentaU.-Xmericans in the metropolitan Mid- 
Atlantic and Far W est— a total of six groups/ 

C.2.1. Ethnic Differences in the Southwest and Far West 

In this section we examine the results of similar analy- 
ses for: ((/) white, Negro, Indian, and Mexican-American 
student.s. who are (/))l()cated in the Southwest and Far 
Western regions, and (c) attend school in either a metro- 
politan or a n()nmetnrptrhhtn-:tiw TO-tme-<^f-tltesf^i^^" 
Since these analyses involve a total of groups, we have 
to u.se even fewer regiessor variables than heivt>)fort'', as 
follows. 

Set? of regre.ssor variables when the dependent variables 
are: ' 

Achi('V( mi nf (imf 



-ATfiirmnnrt 



1. Socio-Econoifiic Status 1. Socio-Economic Statu.^ 



2. Home Background, i.e.: 
(fO Socio- Fconomic 

Status 
(/)) Family Structure 
and Stability 

3. Family Bacl^ground, i.e.: 

(a) Socio-Economic 
Status 

{h) Attitude Toward 
Life 

(f) Educational Phins 
(d) Study Habits 

4. Family Background and 
School, i.e.: 

(«) Socio-Economic 
Status 

(b) Attitude Toward 
Life 



(r) Educutional Phins 
((/) Student Body's 
Achievement 

The results of these analyses using the.^e sets of vari- 
ables and .strata factors are given in table C.9, where E 
denotes ethnicity, M metropolitan or nonmet-^politan lo- 
cation, and /; regional location. Inspection of the top half 
of the table- when Achievement alone the dependent 
variable, shows that, for each type of analysis, the per- 
centages for the slope interaction factors are neghgible to 
null, while those for the common slope, Z, are substantial. 
For' these IT) groups, then, a common slope will sufficei" 
Examination of the percentages for the intercept interacf 
tions shows that they, too, are negligible to i^.ull. Those for 
metropolitan location are also null, whereas those for etli- 
nicity are large enough iO suggest that we would want to 
use a separate intercept for each ethnic ^|*^^]^___— - 

The results for the multivarultrirnTtTys^^ 
bottom half of the table are highly similar. The slope in- 
teraction percentages tend to be more frequent, but are 
never large. Th'ose for the slopes, however, are definitely 
large. The intercept interaction percentages are even 
smaller, while those for M are null. The ethnic group per- 
entages, f:, are large enough to suggest that we would 
want to use a .separate intercept for each group? 

In summary, for both the univariate and multivariate 
analyses, we have observed that the same slope can be 
u.sed for each of these 1(5 groups, A differentJnteL^^ 
- --stnrgtTstcd-for'e.^^^^ 
then* region or area. 

We next compare the results of similar analy.ses for 
whites and- Negroes in each of six regions (the Northeast 
and Mid-Atlantic will be collapsed into one), and by -metro- 
politan or nonmetropolitan area. With 21 gr()Ui)s, we shall 
have to use an even smaller number of regr<?ssor variables 
than before, as follows. 



Home Background, i.e.: 
((f) Socio-Kconomic 

Status 
(/)) Family Structure 

and Stability 

Home l>acl<ground and 
School, i.e.: 
((0 Socio-Economic 
Status 

(b) Student Body's 
Achievement 

(c) Student Body's Atti- 
tude Toward Life 

((/) Student Body's 
Educational Plans 



«In the final section of this chapter, we shall examine intra- 
Q nal analyses for some of these same groups. 



Achierement 

1. Socio-Economic Status 

2. Home Background, i:e.: 
(ff) Socio-p]conomic 

Status 
(/)) Family Structure 
and Stability 

8. Family Background, i.e.: 
Xo) Socio-Economic ^ 

Status 
ib) Attitude Toward 
Life 

•1. Family Background a)id 
School, i.e.: 

(a) Socio-Economic 
Status 

(b) Student Body's 
Achievement 



Achtevemefit and 
Motivation 

1. Socio-Economic Status 

2. Hom^ Background, i.e.: 
((0 Socio-Economic 

Status 
(?)) Family Structure 
and Stability 

3. Home- background «nd 
, School, i.e.: 

(h) Socio-tconomic 

Status 
(/)) Student Body's 

Achievement • 



ERIC 



The results of these analyses are given in table C.IO. 
Here, E denotes stratification by ethnic group, M by met- 
ropolitan and nonmetropolitan, and R by regional location. 
Examination of the slope interaction percentages for botW 
the univariate and multivariate ahalyses shows them to be 
all zero, whereas those for the common slopes, Z, are quite 
substantial. The intercept interaction percentages are all 
zero, too (the multivariate analyses involving ?lie home 
background and school iactors resulted in some small per- 
\ centages, but they were too small to show up here). There 
\ is a value of 1 percent for the regional intercept, exc-pt 
^when the school factors are brought into the analysis. The 
intercept percentage for M is consistently zero. In 9<n- 
trast, thatfore^ 

larger, IhouRh if^iminishesconsiderably when the school 
fii^tors are brought into the analvsis,jCh:ai:^l then, we are 
■e^^w^hKte^trjitrTaTVc^ slope will suffice 




for each of these /24 groups; (b) a separate intercept is 
suggested for each ethnic group; (c) the regional differ- 
ences are not substantial enough to warrant a separate 
intercept value. 

In the last set of analyses in this section, we shall com- 
pare whites, Negroes, and Oriental-Americans in the met- 
ropolitan Mid-Atkmtic with their counterparts in the met* 
ropolitan Far West; nonmetropolitan groups will not be 
used at all. Since these analyses involve only six groups, 
we can apply a larger number of regressor variables to 
them than to the previous analyses in this sectio^. TIjp , 

compositio n of thesp <f^ff^ .J ] '^\\T\^- inVrndnr ' 

ua-±4>-^w-lll)lien(iix. 1 he results of these analyses are 
ven for the three ethbic groups, and their metropoli- 
tan location, M, in table OH, Examination of the slope in- 
teraction percentages for both the univariate and multi- 
variate cases shows that there is a consistent but slight 



Table C S.-PercfntaRf of Variation in Achievement and Motivation Associated Wit'. Familv Background and School. 
When .Stratihed by Region and Metropolitan Area; Negroes. Whites. Indians, and Mexican- Americans 



if Variation 



Socjo-Cconomlc 
Status 



Dtptpdtnt $0t; Achltvtmtnt 
Homt Background Family Background 



Intercek^ts 



Family Background 
and School 



.E .. . 

EM.. 
R ... 
ER .. 
MR . 
EMR 



Slopes \ Z .. 

,EZ 



MZ ... 
EMZ . 
RZ 

ERZ .. 
MRZ . 
EMRZ 



Grade Level . 



20 


9 


9 


16 


8 




11 


5 


c 


4 


2 


2 


0 


0 


0 


0 


0 


0 


0 


0 


0 


^0 


• 0 


0 


0 


6 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


9 


10 


5 


11 


10 


5 


14 


12 


5 


16 


13 


7 


0 


0 


1 


1 


* 0 


1 


1 


0 


1 * 


0 


0 


1 


.0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


• 0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


- 0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


30 


33 


28 


32 


34 


29 


41 


45 


44 


43 


46 


45 


6 


9 


12 


6 


9 


12 


6 


9 


12 


6 


9 


12 



Source of Variation 



Intercepts 



.E .... 
M.... 
EM .. 
R ... 
ER .. 
MR . 
EMR 



Slopes Z .V 

EZ .... 
. MZ .... 
EMZ 
RZ ... 
ERZ . . . 
MRZ .. 
EMRZ . 



Dopondont Set: Achievement/Motivation 
Soclo-Cconomic Homo Background 

Status Homo Background and School 



Grade Level: 



8 


5 


5 


7 


5 


5 


2 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


, 0 


0 


0 


5 


7 


3 


10 


9 


4 


11 


8 


4 


0- 


0 


1 


2 


1 


1 


1 


1 


1 


0 


0 


6 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


6 


0 


0 


1 


1 


1 


1 


87 


89 


89 


89 


90 


90 


89 


91 


91 


6 


9 


12 


6 


9 


12 


6 


9 


12 



ERiC 



ilk. 
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value for ethnicity (EZ). This value is never hirge enough, 
ho\^ever, to warrant tlie use of separate slopes for the dif- 
ferent ethnic groups, as can be seen when the magnitude 
of kese slopes is compared with- that of the common slope. 
It/is noteworthy that the slope percentages ai-e~notas large 
aS those seen in earlier analyses, while the ethnic group 
ihtercept percentages are somewhat larger. The intercept 
percentages for metropolitan location are zero while those 
for the interaction of ethnic group and metropolitan loca- 
tlon range from negligible to zero. 

^r. ^nn^m,nry^ lhPn, xy^ c^ip sav that a commou slope can 
be used for each of these jrroups. A different mtermit is 
required for each ethnic group, but not for wheth^they 
are IociiTSrTn"T;ne melr6iHniTftn'^d*-'Attrtr " 
politan Far West. On the basis of the analyses in the pre- 
vious appendix, we would not have expected this result. 
We had already judged that the Mid-Atlantic Oriental- 



Americans tended to be very different from their Far 
Western counterparts, and this expectation received some 
support from our analyses of Oriental-Americans 'in the 
prior section of this appendix. Apparently the Mid- 
Atlantic Orietttals ar c so f e w rolutiv o to their counterparts 
in the Paf\Vest that4ttey d o nut ups<-t I h e trend in vari- 
ance accounted for. 

C.3. INTRAREGI0NAL>NAy(k^FOR MIXED 
ETHNIC GROUPS 

♦ 

groups wifliin selected regions in order to bring.the groups 

*.<j4«woatt«E4:iWtt^ 

not permit. For example, in the Far West, we shall com- 
pare Negro, white, Indian, Oriental-, and Mexican-Ameri- 
can students as to how they differ froi^l one another in 



V T.ble C 10 -Perceni^e of V.ri.tion in Achievement .nd Motivation .Xssocitted With Family B.ckRround/.nd School 
\ '--'"^When Stratified by Region and Metropolitan Area: Negroes and Whites / 



Sourct of Variation 



intercepts 



EM 
R 

ER . 

MR 

EMR 



Slopes 



Z 

EZ 

MZ ... 
EMZ . 
RZ .. 
ERZ 
MRZ . 
EMRZ 



Total R square 
Grade Level 



Source of Variation 



Intercepts 



.E 

M.... 
EM 
R ... 
ER 
^ MR . 
EMR 



Slopes 



.Z 

EZ ... 
MZ ... 
EMZ . 
RZ .. 
ERZ .. 
MRZ . 
EMRZ 



Total MR'Square 
Grade Level : 



ERiC 



Soclo-Economic 
Status 



Dependent S«t: Achiev«ment 

Family Background 



Home Background 



Family Background 
and School 



E iO 5485484 -3^1 

PM 0' 0 0 0 0 ^0 ^0 »a^^ r 



1 

0 



0 

1 

0 
0 
0 

7 
0 
0 
0 
0 
0 
0 
0 

33 
6 



1 
0 
0 
0 

7 
0 
0 
0 
0 
0 
0 
0 

37 
9 



1 
0 
0 
0 

4 
0 
0 
0 
0 
0 
0 
0 

14 

12 



1 
0 
0 
0 

7 

O- 

0 

0 

0 

0 

0 

0 



1 

0 
0 
0 

7 
0 
0 
0 
0 
0 
0 
0 

37 
9 



1 
0 
0 
0 

4 

0 
0 
0 
0 
0 
0 
0 

34 
12 



1 
0 
6 
0 

9 
0 
0 
0 
0 
0 
0 
0 

37 
6 



1 
0 
0 
0 

10 
0 
0 
0 
0 
0 
0 
0 

44 

9 



1 
0 
0 
0 

6 
0 
0 
0 
0 
0 
0 
.0 

41 
12 



0 
0 
0 
0 

8 

0 
0 
0 
0 
0 
0 
0 

37 
6 



0 
0 
0 
0 

8 

0 
0 
0 
0 
0 

39 
9 



0 
0 
0 
0 

5 
0 
0 
0 
0 
0 
0 
0 

37 
12 



Soclo-Economic 
Status 



Dependent Set: Achievement/Motivation 

Home Background 
f^nd School 



Home Background 



4 
0 
0 
1 
0 
0 
0 

4 

0 
0 
0 
0 
0 
0 
0 

88 

6 



4 

0 ^ 
0 

1 

0 
0 
0 

6 

0 
0 
0 

a 

0 
0 
0 

90 
9 



3 
0 
0 
1 
0 
0 
0 

3 
0 
0 
0 
0 
0 
0 
0 

91 
12 



4 

0 
0 
1 
0 
0 
0 

6 
0 
0 
0 
0 
0 
0 

1 

89 
6 



4 

0 
0 
1 
0 
0 
0 

7 
0 
0 
0 
0 
0 
0 
0 

91 
9 



3 
0 
0 
1 
0 
0 
0 

4 

0 
0 
0 
0 
0 
0 
0 

91 
12 



1 
0 
0 
0 
0 
0 
0 

5 
0 
0 
0 
0 
0 
0 
0 

89 
6 



1 

0 

0 

0 
.0 
*0 

0 

6 

0 
0 
0 
0 
0 
0 
0 

91 
9 



1 
0 
0 
0 

I 
1 
1 

4 

0 
0 
0 
1 
U 
1 
0 

91 
12 
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Table C.ll.- 



iirct of Varfaiion 

Intercepts 



-Percentage of Achievement and Mothation Associated With Family Background and School, When StratiAed 
by KeKion and >Ietropolitan Area: Negroes Whites, and Oriental-Americans 

Dapandant Sat: Achiavamant 



Socio* Economic 
Status 



Home< Background 



Family Background 



Slopes 



. .E .. 
M . . 
EM 

...Z 
EZ 
Mz 



Total R-square 



Source of Variation 

Intercepts . . 

Slopes 



26 


18 


21 


22 


14 


17 


19 


11 


U 


3 


3 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 

\J 




u 


0 


0 


0 


0 


0 


0 


0 


3 


3 


3 


4 


4 


3 


6 


5 


4 


6 


5 


1 


1 


1 


1 


1 


1 


1 


2 


1 


1 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


31 


36 


30 


32 


36 


30^ 


^4Q^^ 


49 


48 


43 








1 ^^''^Jjpi^ 



















'SociO'Economic 
Status 



E . 
EM . 

.Z 

EZ . 

MZ 

EMZ 



6 9 



Daptndent Set: Achiavamaiit/Motivation 

Homa Background 
Home Background and School 



2 
0 
0 

3 
1 
0 
0 



n 


13 


15 


10 


12 


13. 


2 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


2 


3 


2 


3 


4 


2 


3 


4 


1 


1 


1 


2 


2 


1 


1 


1 


0 


0 


0 


0 


0 


' 0 


0 


0 


0 


0 


.0 


0 


0 


0 


0 


0 



Family Background 
and School ' 

4 

a 

0 
4 

1 

0 
0 



12 



Grade Level; 



12 



12 



6u 



n 91 



12 



both metropolitan and nunmetropolitaii areas. In our ear- 
lier analyses, including other regional groups precludeji 
our using all five of these ethnic gr()Ui)s. This first .set of ^ 
iinalyses, then, includes 10 ^^roups (o ethnic groups, subr 



divided into metropolitan and nonnietroixilitan). With this 
number of groups, we can use the same sets of regressor 
variables as were outlined in the l>eginning of this appen- 
dix. 

The i-esults of these analyses for these five ethnic groups 
(labeled **E") and two metropolitan locations' (labeled 
"M") are given in table CM2. Inspection of the slope inter- 
action percentages shows that they range from negligible 
to zero for the univariate analyses. For the multivariate 
analyses, however, their values tend to increase somewhat, 
especially when the schonl factors are brought in, Even 
for these analyses, however, the sum of thv: slope interac- 
tion percentages is almost always less than the percentage 
for the common slope. The exception is for the **Home 
Background and School" analysis at the twelfth grade, 
where the\(y)mmon slope is exceeded by one percentage 
point. Since the major trend is for these slope interaction 
percentages to be negligible, we conclude that a common 
aslope will sufiice for aii ii) groups. 

The percentages for the metropolitan-nonmrtropolitan 
intercept (labeled *\\f") an(! their interaction witlrethni- 
cUy*(hibfled •*ME''),al.so range from negligible^ to zero. In 
contrast, the percentages for ethnicity ("F:") are usually 
quite large; the main c^xceptions arc for the twelftiv grade, 
when the school factors are brou^'ht into the analpis. As a 
consequence, we conclude that a common slope cjAn be used 

ERLC 



for each of the 10 groups, but that a separate intercept 
would be preferable for each of the a ethnic groups. 

Finally, we shall attemi)t to bring in a hW^ofore ig- 
nored group, namely, tlic Puerto Ricans. We sbaH. < 



A 



comparing the four available ethnic groups in the metro- 
politan Mid-Atlantic: Negroe.s whites, OrientabAm^ri. 
cans, and Puerto Ricans. Since there are only four groups^ 
we will use the same sets of regressor variables tJiat we 
outlined in the introduction to this appendix. Since this 
is a one-way classification, namely, by etiinicity, there will 
be only one slope interaction percentage only one 
intercept percentage. ^ 

The results of these analyses are given in table C.13. 
For the univariate case, shown in the top half of the table, 
the .s^pe interaction percentages range from negligible to 
zero for each type of analysi.s; For the multivariate case, 
these percentages are somewhat larger, but not large 
enough to suggest that a separate slope should be used for 
each group. The otiier percentages indicate that most of 
the variance is acco»inted for by the differences among the 
ethnic group interce) ts. Consequently, for all types of 
analysis, whether V'^ d^)endent variables are univariate 
or multivariate, use of a common siope will .suffice, but use 
of a separate ethnic group intercept is warranteej. How- 
ever, even this intercept be<:bmes less nece.s.sary as . jre 
school variables are brought into the analysis. 

C.4. SUMMARY 

Two basic research strategies were followed: (a) ethnic 
groups were kept separate and examined for the ways in 
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Table (".12.— Percent 



Sourcf of Variation 



taKe of Variation in Ai.hie^c^mi.nt and Motivation Vfsociated With Family BackRround and School, When Stratified by 
ftropolitan Area Within HoKion: NeRroes. Whites. Indians. OrientaKAmericans. and Mexiian-AmericanK 



Socitf^EcoYtomlc 
Status 



Df pendant Set: Achievement 
Home Background Family Background 



Family Background 
and School 



Intercepts 



Slopes .. 



Total MR s<iuare 
Grade Level 



Source off Variation 



E . 
M 
.EM 



16 
0 
0 



Z 

EZ 
MZ 
EMZ 



7 
0 
0 
0 

30 



8 <^ 
1 



7 
0 
0 
0 



33 
9 



4 

1 
1 

"5' 
0 
0 
0 

28 
12 



12 
0 
0 

9 
1 
0 
0 

32 

, 6 



6 
1 

0' 

8 
1 

0 
0 

3^ 
9 



4 

1 
0 

5 
0 
0 
1 

28 
12 



8 


4 


2 


3 


3 


1 


0 , 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


11 


11 


6 


12 


11 


6 


1 


1 


1 


1 


1 


1 


0 


0 . 


0 


0 


0 


% 


0 


0 


1 


0 


0 


1 


41 


46 


46 


44 


47 


45 


6 


9 


12 


6 ' 


9 


12 



Dependent Set: Achievement/Motivation 
Soci9 Economic Home Background 

Status Home Background ^ and School 



-Intercepts E 6 

M . . . 0 

EM 1 

Slopes Z ^ 

EZ 1 

MZ 0, 

EMZ 0 

Total MR-square X. 

Graft Level : \ ^ 



& 
1 
0 

5 , 

0 
0 

89 
9 



3 
1 
1 

3 
1 

0 

/O 



89^ 



89 
12 



5 
0 
1 

.8 
2 
0 
1 

89 

6 



4 

0 
0 

8 
1 
0 
1 

90 
9 



3 
1 
1 

3 
1 
0 
1 

89 
12 



1 

0 
0 

9 
2 
0 
2 

89 

6 



1 

0 
0 

7 
1 
1 
1 

91 
9 



0 
0 
0 

3 
2 
0 
2 

90 
12 



Table C.13.—lVrcentaKe 



Source of Variation 

Intercepts • 

Slopes 



Total R square 
Grade Level: 



Source of Variatiorv 

Intercepts 

Slopes 



Total MR'Square 
G^ade Level: * 



of Variation in Achievement and Motivation Associated With Family IhTck^round and School. When Stratified by 
Metropolitan Area W ithin Keffion : Ne^ro^. >Vhites, OrientaUAmericans. and I uerto Rtcans 



Socio-Economic 
^ Status 



Dependent Set; Achievement 

Family Background 

Home Background Family B ackgronn<f end School 



.Z . 
EZ 



21 


15- 


19 




13 


16 

t 


16 


.11 


11 


3 


2 


1 


^ ,3 


2 « 


2 * 


4 


3 


3 


0 


1 


0 . 


^ 0 


1 
• 


• 0 


1 


1 


0 


33^ 


38 


30 , 


34 


38 


31 


41 


51 


50 


6 


9 


12 


6 


9 


12 




9 


12 



5 
1 

45, 
6 



3 
1 

53 
9 



3 
6 

51 
12 



dependent Set: Achievement/Motivation 

SociO'EconomIc, 

Status ^tome Background 



Home Background 
and School 



E2 



9 


12 


15 ' 


9 


v — 

11 


13 


2 




' 2 


2 


. 2 . 


1 


4 


3 


"3 


4 


4 


4 


1 


2 


1 ' 


X 


3 


2 


, 1 , 


2 


3 


88 


90. 


89 


89 


90 


89 


90 


92 


91 


6 


9 


'12 


6 


9 


12 


6 


9i 


12 



which they diflfered by region :md metropolitan or non-^ 
metropolitan area; {b) selected legions and ethnic groups 
were examine<l together. In both cjises, for both the uni- 
variate .ind multivariate analyses, there were no 'appr9r 
,ciable slope differences. For these same groups, however, 
*the use of separate- intercepts appeared warranted for 
some types of analysis. For instance, when the ethnfc 
-g"")S were kept separate, use of il-different intercj^pt was 



appropriate for their regional differences. For Indian and 
, Mexican-Americans, this also applied to their differences 
by metropolitan and nonmetropolitan ar^a. However, the 
need for such interceptattwas much (liminished once school 
factors were fH-ought into the analysis with family back- 
ground factors. For selected regional analyses, when 
ethnicity was included as another stratifying variable,«'a 
separate intercept was needed for estfh ethnia group, but 



• ■ \ 

V 

notjor each region or are^. But even f<,)r tliese latter re- 
sults, the need for separate etluiic jrrou^x intefcepts was 
much diminished, if not eJinnnated, wlien svhool variables 
were brought into the analyses along with\^amily back- 
ground factors. Tliese results have alroiidy becHj discussed- 
at lengtli in chapter 8. Here, it seems sufficient to note 



that, in studying the roles of geographic location and eth 
ntcity in achievement and motivation, in all cases a com 
inon slope will sulfic^e, but on occasion separate intercept 
seem Warrantee! Sucl; ditforence^ can easily be incorpo 
rated ifito the analyses a^ quantitative variables, as wa 
done in th/^ appendix with our variable denoting ethnicity 



, J 
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APPENDIX D 



FAMILY BACKGROUND AND SCHOOL INFLUENCES ON THE 
ACHIEVEMENT AND MOTIVATION OF BQYS AND GIRLS, 
FOR SELECTED ETHNIC GROUPS 



In tins appendix, we sliall examine tlie extent tirwliich the preceding appendix, we excluded leffional groups that 

student^ of ditTerent ethnic groups differ from one another according to the census data, did not include suflicient 

when separated into groups of hoys and groups of girlsf members of the minority group under discussion. In this 

It IS often said that the sexes differ widely in their rate appendix, however .we shall include these groups in tiie 

of maturation and sensitivity to socialization practices. analyses hecau.se it is worth alxsorbing some errors in 

We might therefore expect them to differ .somewhat in ethnic group identification in order to: («) allow a greater 

terms of the variables and relationships among variables range of ethnic diversity in the sample; ih) reduce the 

included in this study. We might also wonder whether boy- complexity of the data processing. In anv ca.se. such errors 

girl differences or ethnic differences play the greater ex- are not as much of a problem at the higher grade levels as 

planatory role in achievement ami motivation. In the at the sixth grade." 
sections that follow, we shall address these and similar 
questions. We shall u.se the covariance analysis model, as 

described in appendix C and chapter 8, for'analyzing the ° ^ VARIATIONS BY SEX AND ETHNICITY FOR ALL 
magnitude of group differences in their slopes and inter- STUDENTS COMBINED 

'^^P'^- ' In this section we po.-^e one question rei)eatedly. It is: 

The numbers of .Uudents and schools included are given For Achievement and MotivaPfon, how do sex and ethnicity 

in table D.l, which shows the percentages of each by compare as explanatory factors with resjject to their 

ethnic group and (male) .sex. Close inspection of this table slopes and intercepts? 

suggests a number of cautions that should be observed It will be recalled from ai)pendix C that there will be 

in making inferences aix.ut .sex differences, either within one slope factor for each tvpe of .stratification, as well as 

or acro.ss grade levels. The first caution pertains to the a term for each of their po.ssible interactions and for the 

increasing percentage of white and OrientaUAmerican j,,and slope. For example, if we use "S" to designate 

students at the h.ol.er grade levels, and the decreasing difference ,n .sex and "E" to designate ethnic differences, 

percentages of .student, fn.n. the other groups. TJiis tren.l ^len there will l,e a percentage as.sociated with the grand 
strikingly reflects the greater incidence of dropouts among y „„„ ... , . , „ ... „ , ' ' ^ " 

Indians, Mejcican-Americans. Puerto Ricans. . ud Negroe.^ ' % f " ^ ^ ' ""^ 

Evidently, a .sma.ll proportion of the females in-lhe.se ">^.'"'^'f' ^ i^'.^]' 

groups either identified theni.selve.^ as. "Other" on the f ""'^ "''^'^ '^""''''^ 
ethnic identification question, or failed to respond to that '"tercepts thert^vill be a percentage for .S\ one 

que.stion at all. In addition, a higher proportion of those ^""^ ^' ""^^ interaction (SK). We say 

who failed to identify themsejves by .sex have been females. ' In fact, the ninth ^rade may rppre.senl an optimal level for 
A third cautic^n pertains to the absorute numbers of stu- smee thoso errors of uloiitilicatioii are probably not as fre- 

dents in each ethnic group included in the.se analyses. In 'Z^^^Z:::!:'::'^^^^:' '"' ^^"^""^^ 

/ 

Tible D.l.— .Percenta^re of Students and Schools, by Ethnic Group and Grade Level 

Studtnts from Group (%) Malts in Group (%) Schools for Group (%) 

Ethnic Group 6 9 12 6 9 12 6 9 12 

'"^♦2" 3 2 2 55 54 ~55 31 38 zT 

Wexican.American 7 5 .3 58 58 54 53 67 49 

Puerto Rican 3 3 2 58 51 50 29 35 23 

Ncfli'O 28 29 26 47 48 46 55 73 67 

Oriental-American 1 1 2 56 52 54 12 17 12 

White 57 60 ' 66 51 51 50 77 73 66 

Total 118.106 128,108 94,096 51 51 49 2,370 923 780 

Grade Level; 6 9 12 6 9 12 6 9 12 

^ Notr— BectHflt of roUndlnK. the percent«i<es for student* do not «lw«y»,«UU to 100. The percenUKe« for sclTocli do not add to 100, since m«ny student* from different 
croups attend the SHme schools. 



"repeatedly" because we shall be asking this question 
for different sets of repressor and dependent variables, 
as follows. 



Rvf/rvsaor Set 
1. Socio-Economic Status 



D('i>* udcnt S< f 

1. At'hievenient and 

Aloiiviiiuju. - 

2. Achievement and 
Motivation 



Achievement and 
Motivation 



I Achievement 



5, Achievement 



2. Home Background, i.e.: 

(«) Sociol-Economic 
Status 

(b) Family Structure 
and Stability 

3. Home Background and 
School, i.e.: 

((0 Two home back- 
ground variables 

(/>) Five student body 
• variables - 

4. Family Background, i.e.: 

(«) Two home back- 
ground variables 

(b) Four family process 
variables 

5. Family Background and 
School, i.e.: 

(a) Socio-Economic 
Status 

(6) Four family process 
variables ' 

(c) Student Body's 
Achievement 



In our first set of analyses in this section, we shall axam- 
ine the explanatory roles of sex .and ethnicity in Achieve- 
ment and Motivation, both alone and in coriibination 
with one another. The role of each motivational variable 
will be examined separately. For example, table D.2 gives 
these analyses for Expectations for Excellence (EXPTN), 
Attitude Toward Life (ATTUD), Educational Plans and 
Desires (EDPLN), and Study Habits (HBTS). It also 
gives the results of an analysis in which these'f bur'^rtioti- 
vational variables are taken together .as the dependent 
set (see column ''M"), and. in which thS same operations 
are performed for Achievement (see column **A"). Fi- 
nally, Achievement and the four motivational variables 
are taken together as a set (see column "A/M"). In this 
way, the roles played by sex and ethnicity can be ascej*- 
tained as they cuniulate across dependent variables. 

The upper one-third of tabl^ D.2 shows these results, 
by grade level, when Socio-Economic Status is the regres- 



sor variable.^ Examining first the slope interaction per- 
centages, we can note that there are slight values for the 
interaction of ethnicity with the grand slope, BZ, espe- 
cially at the sixth and twelfth grades, but that the other 
values are zero. Compared with the percentages for the 
grand slope, Z, these interaction values are never large 
enough to warrant separate slopes. Hence, when Socio- 
Economic Status is the regressor variable, separate slopes 
are not needed for these 12 groups. When we examine the 
intercept values, we find that at each grade level the per- 
centages for sex alone (*'S") and for the interaction of sex 
and ethnicity (SE) range from negligible to zero. How- 
ever, for the ethnic intercepts we find small-to-appreciable 
values, depending upon the sot of variables. At all grade 
levels the largest of these values occurs for Achievement 
(A), both alone and in combination with the four Moti- 
vational variables (A/M), The percentage for the set of 
four motivational variables (M) increases over the grade 
levels. This increase appears to be due primarily to the 
increasingly large values taken on by Attitude Toward 
Life (ATTUD) at grades 9 and 12, and to Expectations 
for Excellence (EXPTN) at grade 12. 

When Home Background (i,e,, Family Structure and 
Stability combined with Socio-Eronomic Status) is used 
as the re^rressor set, there are, as can bjp seen from the 
middle third of table D,2, a number of differences in the 
percentage values. For the slope interaction, some slight 
increases occur in the ethnic percentages, EZ, while the 
SEZ and SZ percentages continue to range from negligible 
to null. However, these increased values are still not large 
enough compared to the grancl slope Z to warrant our 
using separate slopes. The Z percentages are, in fact, Uni- 
formly larger when Home Background is the regressor set 
than when it is Socio-Economic Status. The intercept per- 
centages remain negligible to null both for Sex (S), and 
for the interaction of sex with ethnicity* while in almost 
every case the percentages for ethnicity (E) are smaller. 
We conclude, then, that when Home Background is the 
' regressor, a common slope will sufl^ce in every case. We 
also conclude that separate intercepts might be adopted 
for the six ethnic groups, even though they would not be' 
needed for some of the separate motivational variables. 
Sex, however,* is not needed as a stratifying variable. 

When the School is combined with Home Background to 
form the final set of regressors, we find that the slope 
interaction percentages change very little. The percentage 
for the grand slope, Z, is either increased very slightly or 
^tays about the same, while the intercept percentages tend 
to shrink or stay about the same. Accordingly, when the 
school variables are brought into the analysis, the need 
for separate percentages by ethnic group is much reduced, 
and may even disappear. 



2 These are the five variables pertaining to the student body's 
achieventcnt and motivational leveLs, described in chapter 2. 
a These are the four motivational variables, taken as a set. 



''*As in the previous -appendix, these percentages have been 
"unitized'* by dividing them by the R-square for the variable or 
variables under. analysis. Tlie 'MR-aquarcs have been converted to 
an upper limit of one by dividing by the number of variables in the 
set. As. a result of this operation, the percentages arc comparable 
for the univariate and multivariate cases despite the different 
numbers of dependent variables. 



Table D.2.--rercentaKe of Variation in Achievement and Motivation Associated With Home Background and School, 

When Stratified by Sex and Ethnic (iroup 



Source of Variation 

Intercepts . S 

E ... 
SE . 

Slopes . . * Z . . 

SZ 
£Z . 
SEZ. 

Total R-square . .. 
Grade Level 



0 
3 
0 

23 
0 
7 
0 
7 



z o z 

^ ? 

^ h i 

X b Q 

UJ < UJ 



(/) 

QQ 
X 



2 < 

Socio-Cconomic Status 



0 
4 
0 

19 
0 
3 
0 

13 



0 
6 
1 

14 
0 
1 

0 
16 



1 
2 
0 

18 
0 
3 
0 

16 
Sixth 



< 



Z 

H 

UJ 



0 


0 


0 


0 


' 1 


28 


14 


2 


0 


0 


0 


0 


5 


6 


5 


16 


0 


0 


0 


0 


1 


0 


1 


1 


0 


0 


0 


0 


16 


36 


18 


12 



o 

< 



5 <« 

Q OQ 
UJ Z 



2 < 

Socip-Economic Status 



1 

12 
1 

8 
0 
1 
0 
14 



0 
2 
1 

9 
0 
1 
0 

27 



1 
1 
0 

13 
0 
1 
0 

15 
Ninth 



0 
4 
0 

4 

0 
1 
0 
21 



0 
20- 
0 

4 

0 
1 
0 
37 



2 

5 



X 

Ul 



O 
< 



a. 
o 

UJ 



(A 

OQ 
Z 



2 < 

Soclo-Economic Status 



2 

5 



0 


^0 


0 


0 


1 


-a 




— 0- 


14 


11 


26 


3 


2 


6 


22 


16 


1 


0 


1 


1 


0 


0 


0 


0 


4 


7 


2 


5 


6 


2 


3 


2 


0 


0 


0 


0 


0 


0 


0 


0 


1 


3 


0 


2 


1 


1 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


18 


8 


11 


26 


9 


17 


33 


18 



Twelfth 



Source of Variation 



Source of Variation 



X 
UJ 



O 
< 



a. 
o 

UJ 



(A 

OQ 
Z 



2 



X 

UJ 



O 
< 



a. 
o 

UJ 



OQ 
Z 



Home Background 



Home Background 



2 
< 



X 

UJ 



a. 
Q 

UJ 



(A 
Z 



2 < 

Home Background 



Home Background and School 



Home Background and School 



2 



Intercepts S 


0 


0 


0 


1 


0 


0 


0 


0 


1 


0 


0 


6 


0 


0 


0 


0 


0 


1 


0 . 


0 


0 


E 


0 


0 


2 


0 


1 


23 


13 


2 


8 


3 


0 


4 


17 


14 


12 


20 


3 


1 


6 


20 


16 


SE 


. . 0 


0 


1 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


1 


0 


1 


1 


0 


0 


0 


' 0 


Slopes . . .Z .. 


. 32 


29 


20 


27 


10 


8 


10 


19 


10 


11 


18 


6 


5 


6 


8 


4 


5 


11 


3 


3 


3 


SZ . . 


. 0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


' 0 


0 


0 


0 


0 


EZ . 


6 


6 


3 


5 


"2 


1 


3 


1 


1 


2 


1 


2 


1 


2 


3 


1 


3 


4 


2 


0 


2 


SEZ .... 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


.0 


0 


0 


0 


1 


0 


0 


0 


0 


0 


Total R-square . 


13 


21 


19 


24 


17 


38 


18 


15 


IS 


28 


20 


"21 


37 


18 


9 


11 


26 


12 


17 


33 


18 


Grade Level. , 








Sixth 














Ninth 












Twelfth 








EXPTN 


ATTUD 


EDPLN 


HBTS 


2 


< 


A/M 


EXPTN 


ATTUD 


EDPLN 


HBTS 


2 


< 


'2 
< 


EXPTN 


ATTUD 


EDPLN 


HBTS 


2 


< 


2 
< 



Home Background and School 



Intercepts . 


S 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




E 


1 


1 


2 


1 


1 


4 


2 


1 


0 


2 


1 


1 


4 


2 


2 


0 


1 


0 


1 


4 


2 




SE . 


0 


0 


0 


0 


0 


0 


0 


d. 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


0 


Slopes 


Z 


31 


30 


. 21 


27 


14 


11 


14 


18 


12 


10 


17 


9 


5 


9 


8 


4 


4 


10 


4 


3 


4 




SZ . 


- 0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 




EZ .... 


. . 3 


4 


2 


4 


2 


1 


3 


2 


1 


2 


2 


1 


1 


2 


3 


2 


2 


4 


2 


1 


2 




SEZ 




0 


0 


0 


0 


0 


.0 


0 


0 


0 


0 


0 


0 


0 


1 


1 


1 


1 


r 


0 


1 


Total- R;Square 




16 


24 


22 


27 


18 


43 


18* 


18 


23 


30 


23 


22 


41 


19 


13 


20 


28 


16 


18 


37 




Grade Level: 








Sixth 














Ninth 












Twelfth 
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KXI'TN 


Kxpt'Ctalions for 


Excellence; 


ATtUU 


Attitude 


" "' — ""■ -1 

Tow nu\ 


Life: 




Kducational PUns nnd 
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'Cable D,3. — Perce.ntaRe of Variation in Achievement Associated 
With Family Background and School, When Stratified by Sex and 
Ethnic Group 



Source of Variation 



Dependent Set 

Achievement 
Achievement Family Background 

Family Background and School 



Intercepts,, S 


0 


0 


0 


0 


0 


0 


E . . . 


18 


' 12 


11. 


, 4 


, 3 


3 


SE 


0 


0 


0 


0 


0 


0 


Slopes Z 


10 


7 


a' 


12 


7 


4 


SZ ... 


' 0 


0 


0 


. 0 


• 0 


0 


EZ ... 


2' 


1 


2 


1 


1 


1 


SEZ... 


0 


0 • 


0 


0 


0 


0 


Total R-square 


47 


49 


50 


61 


53 


/ 54 


Grade Level .... 


6 


9 


12 


6 


9 


12 



ERIC 



The next'set of analyses, given in table D.3, corresponds 
to item 4 on the list of regressor and dependent variables. 
That is, the regressor set consists of Home Background 
(Socio-Economic* Status plus Family Structure and Sta- 
bility), together with the four family process variables— 
a combination known as Family Background— and the de- 
pendent set of Achievement. Both for {hi.s-type of analysis 
and for, the one corresponding to iten^^") on our list (i.e., 
when Fiimily Background was combiniedtwith School), the 
slope interaction percentages range ^from negligible to 
zero, while the percentage for the graridslope is somewhat 
larger. For the intercepts, the percentages afe zero for 
Sex (S) and its interaction with ethnicity "^(SE), for eth- 
nicity alone however, the percentages (labeled '^E**) are 
substantial when Family Background is the regressor set. 
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but become much smaller when School is brought into the 
amilysis. 

Over all analyses, then, separate sl()|)es are never^war- 
ranted for these 12 gn)ui)s classified by sex and ethnicity, 
nor are separate intercepts warranted for the groups clas- 
sified by sex. Separate interc^epts arc warranted, however, 
for the six ethnic jrn)iti)s until the .school variables are 
brought into the linalysis. This greatly reduces the need 
for them, and even makes many of the motivational vari- 
ables unnecessary. Throughout these analyses, we have 
observed that, of the variance explained l)y our repressors 
(variance represented by the Total R-squares), only a 
fraction (u.sually, less than half) could l)e uni(piely asso- 
ciated with the .stratifying factors. Accordingly, a sub- 
stantial poi-tion was left confounded among them. Al- 
though we could perform a commonality analysis, with 
the .stratifying factors as variables, in order to see where 
this confounding is greatest, the values m) generated would 
be too numerous to as>iniilate or even communicate. Xev- 
erthele.ss, the passibility does exist that, since whites are 
more numerous than the other ethnic groups, trends that 
apply to.Tliem may be swamping those of the other groups, 
especially in a variance-accounted-for framework.^ With 
this in mind, we ^hall proceed to analyze .sex ditTerences 
within each of the separate ethnic groui)s. 

0.2. VARIATIONS BY SEX FOR INDIAN AMERICANS 

In this section ,:ind tho.se that follow, the com|)osition of 
the regressor .sets will l)e as follows unle.ss noted other- 
wise: 



I)('l>i mfcnf Set 

1. Achievement and 
Motivation 

2. Achievement and 
i\I()tiv:ition 



I^i'ifn ssor Set 

1. Socio- F^conomic Status 

2. Home Background, i.e.: 
{a) Socio-Economic 

Status 
(/>) Family Structure 
and Stability 

3. Home Background and :k Achievement and 
School, i.e.: Motivation 

(a) Two home l)ack- 

ground variables 
{b) Ten school 

variables * 

4. Family Background, i.e.: 1. Achievement 

(a) Two home back- 
ground varial)les 

(b) Four family process 
variables ^ 



6 Moreover, our weights reflect the preponderance of whites. 

6 These are the five student body variables and five teaching staff 
variables, as described in chapter 2, 

? These are the four motivational variables that, when included 
ms an asnect of Family Background, are called Family Process. 



5. Family Background and 5, Achievement 
School, i.e.: 
{a) Six family back- 
ground variables 
(h) Ten school variables 

The results of analyses with these .sets of variables, for 
Indian Americans are given m table D.l. As before, we 
have unitized the percentages in order to make them com- 
parable acro.ss sets of variables. Since there are only two 
sexes, the analyses will have a single slope interaction per- 
centage, SZ, one for the grand ,slope, Z, and only one for 
the intercepts, S. In the top third of the table, which show 
the ''Socio-Economic Status" analyses, the slope interac- 
tion percentages are almost always negligible compared 
with the grand slope. The major exception is for Attitude 
Toward Life at the twelfth grade. This value— 28 percent, 
comi)ared to 31 percent for the grand slope — is almost 
large enough to suggest separate slopes for each sex. At 
the sixth and ninth grade.s, the intercept percentages are^ 
seldom large, although they do seem large for some vari- 
ables at the twelfth grade. In general, we would be in- 
clined to say that when Socio-Economic Status is the re- 
gressor variable, a common slope can be u.sed for Indian 
American boys and girls, but that separate intercepts 
would be warranted for most of the variables. 

When Family Structure is combined with Socio-Eco- 
nomic Status to form Home Background (.see the middle 
third of the table), the slope interaction percentages get 
smaller on the sixth and ninth grades, but tend to get 
larger at the twelfth grade. In the ca.se of Attitude Toward 
Life, the.se |)ercentages are large enough to suggest that 
se|)arate slopes would be appro|)riate. The intercept per- 
centages tend to get .smaller for the sixth and ninth grades, 
while at the twelfth grade they either get smaller (the 
^ ATTUD,'' *iIBTS," and "A" values) or slightly larger 
(the "EDrLX," "M," and "A/M" values). At the twelfth 
grade especially, then, .separate intercepts would seem 
warranted. 

When the school variables are brought into the analysis 
with Home Background (see the bottom third of the ta- 
ble), the slope interaction |)ercentages increase, save for 
Attitude Toward Life (ATTUD) at the twelfth grade, but 
never get large enough to warrant separate intercepts. 
The intercept percentages, on the other hand, get so small 
that they are no longer needed exce|)t in the case of Edu- 
cational Plans and Desires (EDPLN) at the^ elfth grade, 
and perhai^s Motivation (M) and Achievement and Moti- 
vation (A/M) at the same grade. 

Finally, table D.5 shows the results of analyses in which 
the 'motivational variables are included as an aspect of 
Family Background, and Achievement is tho^ sole depen- 
dent variable. Here, the slope interaction percentages are 
so small that there is no question of separate slopes. Sim- 
ilarly, the intercept percentages, wliicli are small before 
the school variables form part qf the analysis, become^ 
zero when they do. 

We are inclined to conclu(}^then, that in the analysis 
for Indian American boy^lmd girls separate ^Slopes are 
not needed, except pei^hraps for Attitude Toward Lifie at 



Table D.4.— Percenta(;e of Variation in Achievement and >foti\ation Associated With H/>me Background and School. 

When Stratified by Sex: Indians ^ 



Source of Variation 



Grade Level 



z 

>< 



d 

< uj X 2 < 

Socio-Economic Status 



Ui X 



2 



Q. 
X 



O 

< UJ X S < 

Socio-Economic Status 



Q flQ 
UJ X 



2 
< 



Q. 
X 
UJ 



< 



-J (/) 

Q. h- 

Q OQ 

UJ X 



SociO'Economic Status 



Intercepts 


S 


0 


- 2 - 


" 7 


8 


2 


12" 


" T~ 


" i 


7~ 


0 


6 


2 


3 


2 


0 


40 


16 


24 


11 


5 


10 


Slopes . 


Z , 


96 


93 


84 


84 


17 


86 


22 


98 


94 


98 


83 


24 


96 


27 


90 


34 


74 


55 


20 


91 


29 




SZ 


, 0 


1 


1 


0 


0 


0 


0 


0 


5 


0 


1 


1 


7 


2 


1 


28 


3 


2 


1 


0 


2 


Total R-square 




7 


8 


9 


13 


20 


14 


17 


11 


6 


17 


9 


20 


14 


17 


7 


3 


21 


6 


20 


21 


17 



Sixth 



Ninth 



Twelfth 



Source of Variation 



O. 
X 
UJ 



□ Z 

=3 £2 
t & 5 , 

< UJ X Z 
Home Background 



< 



a. 

X 

UJ 



O 
3 

< 



Q flQ 

UJ X 



Home Background 



< 



Q. 

X 
UJ 



a OQ 

UJ X 



Z < 

Home Background 



Z 
< 



Intercepts 


S , , 


0 


0 


3 


3 


2 


7 


3 


1 


5 


0 


2 


2 


2 


2 


0 


31 


18 


8 


12 


4 


12 


Slopes 


Z 


. 92 


92 


86 


85 


32 


87 


37 


98 


95 


98 


89 


35 


95 


37 


88- 


19- 




59 


27 


89 


37 




SZ , , 


0 


0 


0 


0 


0 


1 


0 


0 


4 


0 


1 


1 


6 


2 


1 


42 


8 


4 


5 


1 


6 


Total R square 




16 


20 


14 


23 


21 


20 


18 


16 


8 


21 


18 


21 


16 


17 


10 


6 


22 


12 


21 


22 


18 


Grade Level . 








Sixth 














Ninth 












Twelfth 







Source of Variation 



z Q z 

^ =3 ? £ 

Q- h ^ m 

X b Q 5 

bJ < UJ X 



Z 

z < ^ 

Home Background and School 



X b 

UJ < 



Q. 

G 
UJ 



00 
X 



z < 

Home Background and School 



Z 
< 



a 
3 

< 



a OQ 

UJ X 



Z 

z < ^ 

Home Background and School 



Intercepts 


S . 


0 


0 


1 


1 


0 


1 


1 


0 


1 


0 


1 


1 


0 


1 


0 


0 


8 


0 


5 


1 


5 


Slopes 


z * 


92 


92 


89 


86 


55 


92 


78 


91 


91 


95 


84 


58 


94 


75 


81 


50 


54 


52 


63 


85 


91 




SZ 


3 


2 


2 


3 


2 


1 


3 


3 


6 


2 


4 


4 


5 


6 


11 


40 




16 


22 


6 


25 


Total R square 




22 


28 


21 


30 


22 


37 


18 


2! 


22 


25 


23 


22 


28 


18 


20 


26 


33 


23 


23 


38 


19 


Grade Level 








Sixth 














Ninth 












Twelfth 
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Table D,5, — Percentapre of Variation in Achievement Associated 
With Family Background and School, When Stratified by Sex: 
Indians 



Dependent Set 

Achievement 
Achievement Family Background 



Source of Variation 


Fan 


lily Background 




and School 




Intercepts S . , , 


2 


1 


2 


0 


0 0 


0 


Slopes . ,,,Z,. 


88 


93 


78 


91 


93 


78 


SZ 


2 


4 


5 


2 


4 


6 


Total R-square . . . 


34 


28 


33 


48 


39 


50 


Grade Level ... 


6 


9 


12 


6 


9 


12 



the twelfth grade. On the other hand, separate intercepts 
might be appropriate until the school variables are 
brought into the analysis. Rut when they are, such inter- 
cepts would seem w^irranted only at the twelftli grade, 
and at this grade only for Educational Plans and Desires, 
the four motivational variables, and Achievement and 
Motivation combined. 

VARIATIONS BY SEX FOR MEXICAN-AMERICANS 

The results of analyses for Mexican-American boys and 
girls are given in table When Socio-Economic Status 

ERIC 



is tlie regres,sor variables, the slope interaction percent- 
a^os are negligii)le for all grade levels. However, the inter- 
cept percentages for .some of the variables are large 
enough to warrant separate inttM-cepts, especially at the 
twelfth grade. For example, separate intercepts might be 
used for Study Habits (HBTS) at all grade levels, and for 
Attitude Toward I.ife (ATTUD) at grades 9 and 12. For 
the "Home Background" analyses, the slope interaction 
percentages increase somewhat atnhe twelfth grade only, 
but not enough to warrant separate slopes. At the same 
time, the intercept percentages either get smaller or re- 
main roughly the same. When the school variables are 
brought into the analysis, the slope interaction percent- 
ages increase slightly at the lower grades, and rather more 
at the twelfth grade, but are still not hirge enough to war- 
rant separate slopes. Most of the intercept percentages 
range froin negligible to zero: the exceptions are Educa- 
tional Plans and Desires (EDPLN) and the motivational 
variables (M), at tlie twelfth grade. 

Turning now to table D.7, in whicli the motivational 
variables are considered an aspect of Family Background, 
we find that the slope interaction percentages and the in- 
tercept percentages alike range from negligible to zero, 
both before and after the school variables are brought into 
the analysis. For these latter analyses, then, a common 
slope and a common intercept will suffice. 
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Table D,6 PercentaRe of Variation in Achievement and Motivation Associated With Home Background and School, 

When Stratified by Sex: Mexican-Americans 



Sourct of Variation 



Intercepts .S 
Slopes . 



Z . 
SZ 



Total R square . 
Grade Level 



K 

UJ 



Q Z 

< UJ 



m 

z 



2 < 

Socio-Economic Status 



2 
< 



0. 
X 



< S Z 2 < 

Socio-Economic Status 



3 

Q M 

UJ Z 



2 



Q. 
X 



o 

< 



5 12 
° I 

UJ Z 



2 < 

SoctO'Economic Status 



0 


0 


1 


4 


1 


1 


1 


0 


6 


0 


8 


2 


1 


2 


4 


3 


13 


17 


~5 


92 


90 


87 


85 


20 


93 


24 


99 


89 


98 


90 


25 


97 


28 


90 


92 


78 


57 


16 


1 


1 


2 


1 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


3 


2 


1 


9 


10 


14 


15 


20 


16 


17 


9 


8 


18 


9 


20 


15 


17 


5 


3 


15 


5 


20 



Sixth 



Ninth 



Twelfth 



93 
1 



17 
1 
17 



Source of Variation 



Intercepts . . . S 

Slopes . Z 

SZ 

Total R square . 
Grade Level . 



z o z 

^ I i 

X b R 

UJ < UJ 



i/i 

m 

z 



Home Background 



z 



O 

t 

< 



o 



00 

z 



Home Background 



2 

•v. 
< 



Q. 
X 



0 


0 


0 


1 


1 


0 


1 


0 


4 


89 


90 


89 


90 


45 


93 


50 


96 


89 


1 


0 


1 


0 


1 


0 


1 


1 


0 


25 


33 


26 


35 


22 


26 


18 


13 


10 



Sixth 



0 



1 
21 



5 <n 

iij Z 



2 < 

Home Background 



0 
18 
Ninth 



0 
21 



1 

20 



39 
0 
17 



Twelfth 



S 
< 



2 


14 


7 


5 


1 


5 


96 


76 


79 


24 


94 


26 


5 


4 


1 


2 


1 


2 


7 


16 


11 


20 


9 


17 



Source of Variation 



a. 



O 
3 



u in 



o 



m 

z 



2 
< 



^ § 5 

< 5 2 z 2 < i 

Home Background and School 



z Q z ,^ 

1 h 5 * 

2 ^ 2 S 2 < 5 

Home Background and School 



Intercepts .8 . .. . 

Slopes Z 

SZ ... 

Total R square 

Grade Level 

NctTF -Thf tU'iH-rHlrnt set of \Hnabk-« i'^ 
HBTS ^ Study H.ihiU M M..tj\«iii.n (whuh uu 



0 0 



89 
1 

28 



90 
1 

36 



88 
1 

29 



0 


0 


0 


1 


0 


1 


0 


1 


1 


0 


1 


0 


0 


6 


2 


3 


1 


2 


90 


58 


94 


80 


94 


92 


92 


93 


64 


93 


82 


78 


92 


71 


68 


58 


85 


73 


0 


2 


1 


2 


4 


1' 


3 


1 


2 


1 


2 


13 


6 


9 


11 


9 


7 


12 


39 


22 


40 


19 


17 


24 


25 


24 


22 


34 


18 


15 


23 


21 


21 


22 


25 


19 



Sixth 



Ninth 



iuU'^ ihv afuien>i'iUtoiK(l NMriahU'-x 



, A 



\TTl'D \ttitii.U Ti.waHll itr KDPI.N K>Ui 
At tnt>\i'nu>rit . A M AihuMnmit uuA M<>ti\Hti' 



Twelfth 



Table D.7.— Pfrcentape of Variation in Achievement Associated 
With Family Background and School. When Stratitied by Sex: 
Mexican-Americans 



Source of Variation 



Achievement 
Family Background 



Dependent Set 

Achievement 
Family Background 
and School 



Intercepts. .S . . . 


0 


0 


0 


0 


0 - 


0 


Slopes Z — 


91 


92 


82 


92 


92 


80 


SZ 


1 


1 


2 


1 


1 


5 


Total R square . . 


34 


33 


27 


47 


45 


41 


Grade Level: 


6 


9 


12 


6 


9 


12 



Taking these analyses as a whole, we are inclined to 
conclude that, for Mexican-American boys and girls, a 
common slope will suffice but separate intercepts may be 
warranted for sonne of the motivational variables. This is 
true for most grade levels until the schpol variables are 
brought into the analysis, whereupon separate intercepts 
bec6me unnecessary excer>t at the twelfth grade. Even 
here, they are really needed only for Educational Plans 
and Desires, Study Habits, and the four motivational vari- 
ables. 
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D.4. VARIATIONS BY SEX FOR PUERTO RICANS 

The unitized results of the analy^o^ for Tiiorto Rican 
boys and girls are given in table D,8, From the toil one- 
third of the table, which shows the analyses for Socio- 
Economic Status, It is clear that the ^lope interaction 
percentages, SZ, range from negligible to zero, while those 
of the grand slope, Z. are considerable. The values for the 
intercept percentages sujrgest that separate intercepts 
might be warranted for most variables at all grade levels, 
with tlie major exception of Expectations for Excellence 
for all grades and Achievement at grade !). 

For the **Home Background" analy.ses, shown in the 
middle portion of the table, the slope interaction percent- 
ages remain J^mall and the grand slope percentage large. 
The intercept percentages however, are greatly reduced, 
except at the twelftli grade whore the percentage for 
Achievement increases slightly while the others decrease 
somewhat or stay the same. Clearly, the need for separate 
intercepts at grades 6 and D becomes questionable, but at 
grade 12 they are still warranted for most variables. 
When school is brought into the analysis with Home 
Background (see the bottom third ofjhe table), the sloi>e 
interaction percentages usually increase slightly, but re- 



Table I).S.~IVrcentaKe of Variation in \chie\ement and Motivation Associated With Home Background and School, 

When Stratified by Sex: F*uerto Ricans 



Source of Variation 

Intercepts S 



Slopes 



Z 

sz 



Total R-square 
Grade Level ' 



Q. 
>< 



3 -J </> 

K a. K 

P O 00 

< Ui z 



2 
< 



z 

H 
Ui 



< 



5 <2 

Ui - Z 



2 



z 

O. 
K 

Ui 





Socio-Cconomic Status 






Socio-Economic Status 






0 


1 


5 


2 


1 


7 


2 


0 


3 "* 


1 


3 


1 


0 


1 


0 


84 


86 


79 


79 


17 


88 


20 


99 


95 


99 


93 


27 


92 


27 


97 


1 


1 


0 


1 


0 


0 


0 


0 


0 


0 


0 


0 


3 


1 


1 


9 


11 


10 


14 


20 


13 


17 


12 


8 


19 


12 


20 


9 


17 


11 








Sixth 














Ninth 











Q 

t 
< 



5 <« 

tL ^ 

Q 00 

Ui Z 



z < 

Socio-Economic Status 



11 13 



69 
2 
3 



80 82 22 
4 1 1 
19 7 20 
Twelfth 



82 
9 
5 



2 



21 
1 



Source of Variation 



Grade Level 



a. 

H 
Ui 



§ 5 

< Ui 



CD 
Z 



Home Background 



< 



Sixth 



O. 
K 

Ui 



O 

t 

< 



a. 
o 

Ui 



m 
z 



Home Background 



< 



Intercepts 


S 


0 


0 


1 


0 


1 


3 


1 


0 


2 


Slopes 


Z 


. 90 


91 


8*^ 


87 


44 


92 


48 


98 


94 




SZ 


0 


0 


0 


0 


0 


1 


1 


0 


0 


Total R square 




- 26 


35 


23 


33 


21 


24 


18 


17 


9 



0 



1 



0 0 
23 23 
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1 



0 
21 



Z 
h- 
O. 

K 

Ui 



92 
2 
12 



1 

17 



1 

17 



a. 
o 

Ui 



(0 

m 

z 



Home Background 



Twelfth 



13 


1 


6 


13 


7 


81 


93 


41 


71 


41 


4 


1 


2 


20 


3 


21 


22 


21 


6 


18 



Source of Variation 



Intercepts 



Slopes 



S 
Z 

SZ 



Total R-square 
Grade Level 



Q z 

P a 

< Ui 



Z 

z < ^ 

Home Background and School 



CD 
Z 



HliT.^ Stii.b ll.il.it- M 



0 


0 


0 


0 


1 


91 


90 


36 


88 


57 


1 


1 


2 


1 


2 


30 


39 


28 


39 


22 
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1. 
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1 

41 



1 



Q 

3- 



2<uiZZ<itu 
Home Background and School 



5 </, 

z 

< Ui Z Z < ^ 
Home Background and School 



0 



83 94 
3 2 
19 20 



1 

94 

2 
17 



0 0 



1 



0 



W 0 
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2 6 4 3 

25 27 22 24 
Ninth 



72 
5 
18 



87 
7 
22 



0 

66 
4 
25 



5 0 4 0 3 

75 80 64 76 80 

10 5 7 9 10 

28 29 23 27 19 
Twelfth 
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main >niail relative to llie peireiita^ye for tiie errand slope. 
Tlie infercept percent. ijres become .so smairtiiat separate 
intercepts .seem innuu-e^sary, save for tiie foUowiiijr vari- 
able.s at K^iile 12: Kducational Plans .irul Desires, tlie four 
motivational measures, and tiie latter when combined with 
Adiievement (A/M), 

Turning now to tal)le D.D, we can note from the ratio 
of Z to SZ that, when the fourMiiotivational measures are 
con,sidered as an aspect of Family Hackground^ separate 
slope.s are not needed for tiie familv hack^rround variables, 
eitiier alone or when comi)ined with the School variables. 
Simihirly, tiie need for ,^ei)arate intercei)ts is (lucstionable 



for the family background variables alone, and clearly 
ruled out when School variables are brought into the 
analysis. 

Our general conclusion, then, is tiiat sei)arate slopes are 
not needed for Puerto Kican boys and girls, l)ut that sep- 
arate intercepts are — at least for some of the variables, 
and esi)ecialiy at t'lie twelfth grade. However, this need is 
eliminated once the school variai)les are brought into the 
analysis, with the following exceptions at the twelfth 
grade; Educational Plans and Desires, and the four moti- 
v'ation<u measures, i)oth as a set and combined with 
Achievement, 



Table D,9."-PercentaKe of Variation in Achie\ement Associated 
With Family Background and School, When Stratified by Sex: 
Puerto Ricans 



Dependent Set 

Achievement 
• Achievement Family Background 

Family Background and School 



Source of Variation 



Intercepts., S 


1 


0 


2 


' 1 


0. 


0 


Slopes Z 


. 90 


95 


86 


92 


93 


80 


SZ 


2 


2 


5 


. 2 


3 


5 


Total R*square . . 


. 32 


26 


21 


48 


37 


37 


Grade Level; .< 


6 


9 


12 


6 


9 


iz 
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D.5. VARIATIONS BY SEX FOR NEGRO AMERICANS 

Tliti analyses for Negro Americans, given in table D.IO, 
show that the slope interaction percentages, SZ, are small 
relative to the percentage for the grand slope, Z. Accord- 
ingly, separate slopes are not needed for any of the fol- 
lowing regressor sets: Bocio-Economic Status; Home 
Background; and Home Background combined with 
School. However, separate intercepts do seem warranted 
when Socio-Economic Status is the regressor variable. 
But there is less need for them wheji Family Structure is 
brought in (see the middle portion of the table), and no 
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TMt D.IO.— P«rcenU(te of Variation in Achievement and Motivation Associated With Home Background and School, 

When Stratified by Sex: Negroes 



t: h 



(A 

Z 



Sourct of Variation 



Intercepts 



Slopes Z T. 

SZ 

Total R-square . . . 
Grade Level 



2 < 

Socio-Economic Status 



95 92 
3 2 



10 9 

84 81 
1 2 
7 9 
Sixth 



11 
0 
19 



S 



z 

>< 



Q 

t 

< 



Q n 

Id Z 



z < 

Socio-Economic Status 



2 



Z ^ 5 

^ t i 

sis 



CQ 

z 



Socio-Economic Status 



Ninth 



Twelfth 



S 



3'' 


2 


<2 


15 


2 


6 


1 


1 


1 


2 


27 


0 


16 


2 


0 


2 


96 


18 ' 


96 


78 


96 


SI 


21 


99 


27 


98 


64 


99 


65 


19 


99 


26 


0 


0 


0 


0 


0 


3 


0 


0 


0 


0 


0 


0 


2 


0 


0 


0 


12 


17 


7 


6 


17 


8 


20 


15 


17 


3 


3 


15 


3 


20 


15 


17 



Source of Variation 



Z 

t 
K 

Ui 



Q. 
O 



OQ 
Z 



Z < 
Home Background 



Z 



z 



O 

t 
< 



5 e 

UJ Z 



Home Background 



Z 



z 

K 



Q. 
Q 



Q 

i UJ Z Z < 
Home Background 



Grade Level- 



Sixth 



Ninth 



Twelfth- 



Intercepts . 


S . . 


. . 0 


0 


4 


2 


1 


2 


1 


1 


10 


2 ^ 


2 


1 


0 


1 


0 


19 


0 


3 


1 


0 


1 




.1 


93 


92 


88 


8/ 


25 


96 


31 


96 


82 


96 


87 


29 


99 


34 


96 


71 


99 


76 


24 . 


99 


30 


SZ 


3 


4 


1 


3 


1 


0 


1 


0 


0 


0 


2 


1 


0 


1 


3 


1 


0 


10 


1 


0 


1 


Total R-square 




10 


16 


11 


19 


20 


13 


17 


11 


7 


20 


14 


20 


16 


17 


5 


3 


16 


7 


20 


1 


17 



Source of Variation 



Intercepts — S . . 

Slopes Z . 

SZ 

Total R-square — 
Grade Level: 



I ^ i 

P Q ffi 

< UJ Z 



o 

3 



litis I 

z<^2<Szz<5 

Home Background and School Home Background and School 



ills 

S < S z z < ^ 

Home Background and School 



1 



1 



1 



1 



95 93 92 90 41 98 

3 4 13 10 

14 20 17 25 21 26 
Sixth 



1 



62 96 92 96 89 55 99 74 

2 2 2 1 3 1 0 2 

18 17 20 23 20 21 26 18 
Ninth 



1 



95 93 97 83 61 98 

4 2 2 10 3 1 

13 22 22 14 22 29 
Twelfth 



86 
3 
18 
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need at all when the school variables are also brought in 
(see the bottom portion) . 

Finally, as can be seen from an inspection of table D.ll, 
when the four motivational variables are considered as an 
aspect of Family Background, neither separate slopes nor 
intercepts are needed. In general, then, we are inclined to 
conclude that separate slopes are not needed for Negro 
boys and girls, but that separate intercepts mi^ht be war- 
ranted for some variables, especially Attitude Toward 
Life. However; when the school variables are brought into 
the analysis, even the intercepts are no longer needed. 



Table D.ll.— Percent asje of Variation in Achievement Associated 
With Family Background and School, When Stratified by Sex: 
Negroes 



Source of VvJatlon 



Dependent Set 

Achievement 
Achievement Family Background 

^Family Background and School 



Intercepts.. S ..... 


1 


0^ 


0 


0 


^ 0 


0 


Slopes Z 


97 


98 


99 


98 


98 


98 


SZ ... 


0 


0 


0 


0 


0 


1 


Total R-square ... 


24 


28 


28 


36 


39 


44 


Grade Level: ... 


6 


9 


12 


6 ' 


9 


12 
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D.G. VARIATIONS BY SEX FOR ORIENTALAMERICANS 

The results of the analyses for Oriental-American stu- 
dents are given in .table D.12. Here, the ratio of the grand 
slope percentage, to the sum of the slope interaction 
percentages, SZ, shows that separate slopes are not need- 
ed, even though the SZ percentages increase greatly when 
the school variables are brought in. Some intercept per- 
centages are worth noting when Socio-Economic Status 
becomes the regressor variable (see especially under 
"ATTUD** at grades 9 and 12 and "HBTS** at grade 12). 
However, once the school variables are brought into the 
analysis, the need for separate intercepts is practically 
eliminated. The possible exceptions, all at grade 12, are 
for Expectations for Excellence, the four motivational 
variables taken as a set, and the latter combined with 
Achievement. 

When the four motivational variables ^re included as 
an aspect of Family Background, as they are in table D.13, 
neither separate slopes nor separate intercepts are needed. 
This IsJrue whether the family background .variables are 
takett alone or in combination with the school variables. 
We conclude that separat^v^pes are never warranted for 
Oriental-American boys andgirls but that separate inter* 
cepts are, at least for some variables at some grade levels 
(e.g., ATTUD at grades 9 and 12 and HBTS at^grade 12) . 



Table D.12.— Percentile of Variation in Achievement and Motivation Asiociated 

When Stratified by Sex: Oriental-Americans 



ith Home Background and School, 



Sourc« off Vi^riation 



z 

H 



< Ui 



(A 

m 

X 



S < 

Socio- Economic Status 



2 



Z 

H 

Ui 



D 



5 « 

Q 00 

Ui z 



Q 

t 

< 



a. 
Q 

Ui 



(A 



Intercepts .. S 


2 


0 


0 


3 


3 


2 


4 


0 


11 


0 


1 


2 


0 


2 


Clonic 7 


Q7 
O/ 


86 


96 


76 


29 


91 


35 


90 


84 


93 


89 


27 


94 


27 


S2 . . 


. .. 4 


3 


0 


4 


2 


0 


2 


5 


0 


3 




1 


2 


1 


Total R square .... 


12 


18 


20 


23 


21 


28 


18 


12 


9 


21 


16 


20 


13 


17 


Grade Level. 








Sixth 














Ninth 


/ 








Q 


Z 










Z 


O 


z 












Ui 


ATTU 


EDPL 


HBTS 




< 


A/M 


K 

Ui 


ATTU 


EDPLl 


HBTS 




< 


Z 


SourcA off Variation 




Homo 


Background 






H 


ome 


Background 






Intercepts ... S . . 


2 


0 


1 


1 


3 


1 


4 


0 


5 


0 


0 


1 


0 


1 


Slones 7 


79 


85 


90 


82 


52 


90 


58 


90 


79 


94 


93 


43 


93 


44 


SZ . 


3 


1 


0 


1 


2 


0 


3 


2 


5 


1 


3 


4 


1 


4 


Total R-square 


. 26 


42 


37 


41 


22 


39 


19 


23 


17 


29 


28 


21 


20 


18 


Grade Level 








Sixth 














Ninth 








Z 


Q 


Z 










Z 


Q 


z 












EXPT 


ATTU 


EDPL 


HBTS 




< 


A/M 


t 

K 

Ui 


ATTU 


EDPLl 


HBTS 


Z ' 


< 


A/M 


Source of Variation 


H 


ome 


Background-and 


School 




H 


oma Background 


and School 




Intercepts . .S . .. 


0 


0 


0 


1 


1 


0 


2 


0 


1 


0 


0 


1 


0 


1 


Slopes 1 ... . 


.... 78 


83 


88 


79 


76 


86 


91 


83 


79 


20 


89 


64 


91 


72 


SZ ... 


4 


2 


1 


2 


6 


2 


7 


11 


11 


5 


5 


13 


7 


15 


Total R square 


. . .33 


48 


42 


46 


23 


48 


19 


28 


25 


35 


33 


22 


27 


18 


Grade Level: 
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irctn 
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A , 
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A M 


Aihi 





z 

I 

Ui < Ui Z Z < 

Scoio-Economic Stilus ~ 



2 



11 



1 



1 



1 



85; 
1 

6 



z 

X 

Ui 



1 67 86 70 24 90 23 

3 1 5 1 0 1 

5 20 12 20 11 17 
Twolffth 



a. 
Q 

Ui 



a 

z 



^Z < 
Home Background 



2 



86 82 



2 
10 



0 2 1 

85 83 40 

1 1 1 
25 26 21 

Twolfth 



85 
3 
18 ' 



40 
2 
18 



O 
3 



a. 
Q 

Ui 



2 

Z < ^ 
Home Background and Schdol 



0 
z 



16 
17 



1 

69 
12 
13 



74 76 20 80 56 

12 6 15 . 9 16 

33 30 22 23 18 
Twalfth 



Kducatuitiul IMariJ* i 



t Denim, 



Table D.13.-^I*ercentaKe of Variation in Achie\enicnt Associated 
With Family BackKround and School, When Stratified by Sex: 
Oriental- Americans 



Sourct off Variation 



Achievement 
Family Background 



Dependent Set 

Achiavamant 

Family Background 
and School 



Intercepts. S . .. 


2 


0 


0 


1 


0 


0 


Slopes ....Z . , 


91 


92 


92 


87 


90 


89 


SZ . 


1 


2 


4 


0 2 


5 


5 


Total R square . 


50 


38 


44 


58 


43 


48 


Grade Level 


6 


9 


12 


6 


9 


12 



However, the need for separate intercepts is virtually 
eliminated when the school variables are brought into the 
analysis. 

D.7. VARIATIONS BY SEX FOR WHITE AMERICANS 

The results of the analyses for white students are given 
in table D.14. They show that, for all the type^Vf analysis, 
thQ slope interaction percentages are both negligible to 
small in an absolute sense and minuscule compared with 
the grand slope percentage. Hence, separate slopes are not 
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warranted. For many of the variables, however, separate 
intercepts are warranted, especially at the twelfth grade. 
But when the school variables are brought into the analy- 
sis, the need for such intercepts is reduced if not elim- 
inated. Similarly, when the four motivational variables arc 
considered as an aspect of Family Background, as they 
are in table I). 15, neither»separate slopes nor separate 
intercepts are needed, whether the family background 
variables are taken alone or in combination with the school 
variables. In general, then, separate slopes are never 
needed for white boys and girls. However, separate inter- 
cepts are warranted for at least some variables at all grade 
levels, until the school variables are brought into the 
analysis, when they become unnecessary. 

D.8. VARIATIONS BY SEX FOR ALL STUDENTS COMBINED* 

The results of the analyses for all students combined, 
which are given in table D.16, show that, for each type of 
analysis, separate slopes are not needed. However, sep* 
arate intercepts are warranted for at least some Qf the" 
variables at each grade level, although their percentage 
role is greatly reduced after the school factors have been 
brought in. Separate intercepts, never warranted for 

8 viz, .Students from the different ethnic, groups combined and 
weighted by their sampling weights. 

I ♦ 
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Table D.U. 



-IVrcentaRe of Variation in Achievement and Motivation Associated With Hom^ flUckground and School, 

When Stratified by Sex^Whites 



Z 

X 



Source^of yariation 



° z ^ 

=> K 

t Q ffl « 

UJ z s < 

"Socie-^coTTdHftc status 



2 
< 



Z 

X 



Q 

S 2 Z Z < 

Socio-Economic Status 



5 UJ 

Q 

UJ Z 



2 
< 



Q 

t 



5 

UJ Z 



s 

z < ^ 

Socio-Economic. status 



Intercepts S 


3 


0 


0 


23 


5 


3 


Slopes .... Z 


. . 95 


98 


98 


77 


20 


97 


SZ : 


0 


1 


1 


0 


0 


0 


Total R'Square . 


3 


8 


12 


12 


20 




Grade Level 


r 






Sixth 








EXPTN 


ATTUD 


EDPLN 


HBTS 




< 



5 


0 


8 


2 


17 


6 




6 


1 


17 


8 


29 


10 


2 


10 


26 


99 


91 


97 


81 


35 


99 


•38 


99 


83 


91 


70 


' 31 


98 


32 


0 


0 


1 


0 


2 


1 


0 


1 


0 


0 


0 


2 


0 


0 


0 


17 


11 


8 


28 


14 


21 


21 


18 


7 


4 


26 


10 


21 


17 


17 



-5 



Q. 
X 



a 



Ninth 



5 (2 

UJ Z 
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Source of Variation 
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98 


80 


26 


97 


31 


98 


89 


97 


81 
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98 
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99 


85 


91 
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1 


1 


1 


0 


0 


0 


0 


.A 


2 


1 


3 


1 


0 


1 


6 


1 
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1 


0 


1 


6 
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15 


20 
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17 


13 


9 


28 
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17 
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Home Background and School 



S H S I 2 * I 
Home Background and School 



Intercepts 



Slopes 



.S . 



Z 

SZ 



Total R-square 
Grade Level 



0 
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1 
9 



0 0 



1 



0 0 
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16 18 
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1 
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18 12 
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10 



90 75 48 
1 3 1 
29 14 22 
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1 1 
21 18 
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Table D.I.V—IVrcentaRe of Variation in Arhiexement Associated 
With Family Uaclvpround and School When Stratifit»d b) Sex: 
Whites 



Sourct of Variation 



Dependent Set 

Achievement 
Achievement Family Background 

Family Background and School 



Intercepts, S . . . 

Slopes . Z . . . 

SZ 

Total R square . 
Grade Level, . 



1 


1 


0 


0 


0 


0 


a7 


97 


98 


97 


97 


97 


0 


0 


0 


0. 


0 


0 


30 


38 


39. 




42 


44 


6 


' 9 


\2 


6 


9 


12 



Acliievement. are quite appropriate for .^omc of the moti- 
vational variables, especially Study llahits at all grade 
levels, and Educational Plans and Desires at the twelfth 
gi ade. 

When the fouV motivational variables are treated as an 
aspect -oif Family Background, as they are in table D.17. 
neither separate slopes nor separate intercepts are needed 
for boys and girls, whether the school variables are in- 
cUided with the family background variables oV not. Ac- 
^•dingly, for analyses that involve all students combined, 
boys and ghh never difrei* enough to require the construe- 
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tion of separate slopes, although they do differ enough on 
some variables at each grade level to require separate in- 
tercepts. Among these variables are: Study Habits, at all 
grade levels; Educationaf .Mans and'Desires. at the twelfth 
grade; and Motivation (both alone, and when combined 
with Achievement), also at the twelfth grade. 

D.9. VARIATIONS BY SEX AND ETHNICITY FOR ALL 
STUDENTS COMIBlNED 

In this section, we shall perforni analyses identical to 
those ill the preceding section except that Racial-Ethnic 
Group Membership (KETH), our variable denoting eth- 
nicity, is iiicluded at each step. Since the first step includes 
ethnicity alone, it may help to clarify the result^s if the 
composition of the regressor sets at each step is outlined 
as follows. 



Regressor Set 

1. Ethnicity alone 

2. Ethnicity and Socio- 
Economic Status 

3. Ethnicity and Home 
Background, icC.: 



Dependent Set 

' 1. Achievement and Moti- 
vation 

' 2/ Achievement and Moti- 
' vation 

3.- Achievement and Moti- 
vation 



Table D.lfi.-lVrceniaKe of Variation in AchiUemtmt and Motivation Associated With Home lUckKround and School. 

When StratiHed by Sex: Total Students 
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M'. . I ittwn f..r 
< nt IuumI \ .ii j 



97 89 63 

2 2 1 

30 23 22 
Ninth 



99 
0 
39 



1 

86 
2 
19 



91 80 61 
2 3 5 
28 15 22 
Twelfth 



0 

99 
0 

36 



87 
2 
19 



\ V'\ I l> \tutu.li- I ,1./ I- Dl'l N 



(</) Socio-Kconoinic 

SlaliLs 
</>) Fanul> Stnutiui 

and Stability 

■1. Ethnicity, Home Back; 
ground, and School, i.^,: 
{a) Two home back- 
ground variables \ 
(b) Ten school vari- 
ables 

5, Etiinicity and Family' 
' Background, i.e:: * 

^ (rt) Two home back- 
ground variables 
(b) Four family process 
variables 

6. Etiinicity, Family Back 
ground, jind Scnool, i.e.: 
^a)^ Six family back- 
ground variables 

(6) Ten school variablej! 



K Achievement and Moti- 
vation 



r>. Achievement 



6» Achievement 



J<> These are the four motivational variables -Ihat, when included 
■^as an aspect of Family Backgroyund, are called Fan\ily Process. 

5 These are the five student bidy variables and five teaching staff 
variarbles, as described in cliaptib 2. 
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It will he recalled thaU smce UKTH captures the mean 
(iilKiivncos among ethtvK' gioups. wo are in efFoct regres- 
MUg the dquMidont vsyi'iables against ethnic gro^p, mem- 
bership, which is fir^sy treated singly and then in/combina- 
tion with the otheivYegressor variables. The results of ^ 
these analyses, giv/n iii table D,18, show thj^t the slope 
intei^action porcon/ages, SZ, are always sniap' relative to 
tlie percentage fo/ the grand slope, Z. They are largest for 
Educational Plai/s and Desires at each grade level, when 
only RETII is included as a regressor vai^iable. Hence, 
wHen RteTII is the regressor, separate slopes are not need- 

< 

Table p,17,--^^>ercentage of Variation in Ach/f vement. Asso^Utfd 
With Family BadiRround and Schot>l» When Stratified by Sex- 
Total Student.s 



Sourca of Variation 



Dapandant Sat 

Achiavamant 
Achiavtman^ Family Background 

Family Background/ and School ' 



Intercepts.. S .... 


1 


0 




0 


0 


0 


Slopes Z .... 


. 97 


97 


97 


98 


97 


98 


SZ ., 


1 


1 




0 


0 


0 


Total R«square .. 


. 34 


42 


/ 40 




52 


53 


Grade Level : . . 


6 


9 


/ ^2 


6 


9 


12 
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T.bl* D Ifi-PercentaRe of VarUtion In Achievement and Motnation Ansociated With Home Background and School. 

Wheii Stratified by Sex: Ethni«?it> for Total Students 



Sou ret of Variation 

Intercepts . .S . 

, Slopes .. . 



o 

UJ 



X 



< 



z 
sz 



Total R square 
Grade Level. 



Somct of Variation 

intercepts . S . 



Slopes 



Z 

SZ 



z ... 

sz 



Total Rsquare ... . 
.Grade Level 

Nt»rK Tho tl* vvtxiU til sft 
11 HI'S Mmly Hhbil.s, M 



- ^ 

. 2 



Winjfclty (KETM) 



2 E a I s 

Ethnicity (RETH) 



5 <« 
bJ Z 



z 



z 

K 

ui 



O 



Q 



CD 
X 



ethnicity (RETH) 



Z 



Total R-square . 
Grade Level 



Source of Variation ^ 

Intercepts . S ^ 

Slopes Z 
SZ 

Total R square . . 
Grade Level. 



Sourct of Variation 

Intercepts — S 

Slopes . 



10 



40 


4 


1 


1 


0 


8 


6 


34 


4 


1 


59 


6 


99 


27 


96 


90 


76 


66 


10 


99 


0 


1 


0 


1 


3 


1 


17 


0 


1 


0 


5 


19 


22 


17 


2 


8 


2 


5 


19 


22 



8 77 69 



8/ 1 



8 



Sixth 



Ninth 



93 13 33 lO 98'< 31 
1 10 0 ji 0*9 

/ ' 

8 2 3 20 20 17 
Twtlfth 



a/S2Sz <l2^2Sz<i25Bi5. < 

Ethf/city and Socio-Economic^Status Ethnicity and Socio>Economic Status Ethnicity and Sodo^Economic Statu> 



5 

Q n 
u X 



1 



1 


1 


1 


16 , 


4 


1 


4 


0 


5 


1 


ii 


96 
3 


97 
2 


96 
3 


83 
1 


1 

21 

I 

\ 


99 

6 


44 

1 


99 
1 


94 

V 


97 
2 


86 
2 


5 


11 


13 


14 


i 

2Q 


34 


18 


11 


H 


26 


15 



0 



0 6 7 

99 9b 9T 

1 1 1 

7-^.10 24 



25 " B 





z 


Q 






3 




K 


t 




UJ 


< 

1 




1 


0 




94 


95 




2 


2 




10 


17 



Sixth 



5 <« 
° I 

UJ Z 



Ninth 



9 21 
Twtlfth 



1 



33 18 



Z 



Q z 

t Q ffl 
.< U X Z 

Home Background 




Z 


' z 
>< 

1 


I i !2 
^ S S s 

Homt Background 


< 


4 1 


7 


4 


0 


•3 


0 


5 


7 


19 


7 


1 


94 97 


87 


45 


99 


63 


98 


95 


92 


77 


40 


99 


1 2 


*2 


1 


0 


V 1 


1 


1 


1 


3 


. 1 


0 


15 27 


20 


21 


37 


\S 


8 


11 


25 


12 


21 


33 



s 



Sixth 



Ninth 



Twtlfth 



Z 

K 

UJ 



Q Z 
< UI 



H 

OD 
Z 



1 I S S I 

2 5 X 'Z < < 

Horn* Backgroiyid and School 



5 <£ 

UJ' X 



Home Background and School 



Q 



5 

Q 



to 

X 



0 0 



0 



1 



0 



1 



0 



1 



0 



s 

:i < ^ 

HpmW Background and 'School 

6 0 2 



1 



95 ^5 95 88 46 99 76 98 95 97 88 6^3 99 88 97 96 ^91 



13 21 19 25 21 41 18 
Sixth 



2/2 

17^~23 30 23 22 41 
Ninth 



80 
4 



21 99 99 



19 



13 20 ?8 15 22 37 19 
Twtlfth 



- ^ * " i 7~ . ^ t. II • \TTi!f» Attitii.h> T..WMt() I ifv hUri.N KtUit'«lu>n«l !*l»n* and I>*ni 



ed for (lifTercnces by sex. FurlluM-. tlie peicontaRes tliat do 
.exist tt'iid to beconu' Miialler as more factors are Ijrought 
in relating tci, tlie students' .soc'io-ei'ononiic slatus. family 
background, and stliool. AccoixliiiRly. separate .slopes are 
not requii;ed for any, of tiiese types of analysis. 

This is not true of the inlercei)t.s'. Indeed, tvdien RETH 
is the sole reyres.sor variable, the iliterccpt percentaRes 
for Study Ihiluts (at aTT pudA) aitd for Kduc'ational 
Plans and'Desires (at the twelfth grade) are dramatically 
large.4I<Avever, as wth'er background and .school variables 
are broiiglit into tlie analysis, the i.ood for, sei)avate inter- 
cepts is great^y*^enuce(^. But it remains Cvarrant«<(i to a de- 
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Rice at all jrrades in 4he case of Study Habits, and at the 
twelfth jfrade in the g/iso of Kdiuation il IMann and Desires. 

When the fou?'tiioti\ational variables are ii^cludetf as 
an aspect of f amily Hackj^rouud. as they are in table D.19; 
separate slopes and intercepts are not warranted. This ap- 
--pile.: whether the family backvM ound- variables are taken^ 
aioneor in conjunction with the school vanalxjes. For the^e 
analyses, then, separate slopes for Ix^ys and girls are never 
warranted but separate iTiUMcepts are. espiH ially. for: 
Study llal)its. ;ft all jrrad*^ leveN; Kducatjonal Thbs and 
Desires, at the twelftli grade; and M(»tivalion OK)|h iriohe 
and conil)ined with AirluovenienV), also at the twelfth 



TftMi D.ltw— Pereentojre of VtHation in Achievement AMociated 
With Family B«ckirround and School, When Stratified by Sex: 
. Btimieity for ToUl Students 



SMfce «f Variation 



Dept ndtnt Set 

Acliitvtmtnt 
Achitvtmtnt Family Baclciround 

Family Backfround and School 



Intercepts.. S 

Slopes 1 

SZ 

Total R-square . . . 
Grade Level: ... 



0 


0 


• 0 


0 


0 


0 


98 


<; 97 


98 . 


98 


98 


98 


0 


0 


0 


0 


0 


0 


43 


48 


49 


49 


53 


54 


6 


9 


12 


6 


9 


12 



grade. HoweVer, such intercepts are needed less and less 
as more and more school, family,*and social background 
variables are brought into the analysis. 

D.IO. SUMMARY 

« 

In this appendix, we have attempted to examine the role 
of differences by sex and ethnic group in achievement and 
motivation. The motivational vtiriables were treated both 
singly and in combination to ascertain their power as 
classificatory variables. The analytic model employed al- 
lowed us tD ^certain the extent to which different slopes 
and intercepts might be appropriate for each group so 
classified. 

The first set of analyses classified students as to: (a) 
sex; (6) ethnicity, viz, self- reported membership in one 
of six ethnic groups. Accordingly, there were twelve 
groups in all. Analyses with these groups showed that sep- 
arate slopes were not required for any of the dependent 
variables at any of the grade levels. Separate intercepts 
by sex were not warranted either, although they were for 
the differences by ethnic group on some of the dependent 
variables. The need for even these separate intercepts was 
much reduced as progressively more schooK family, and 
social background factors were brought into the analysis. 
The variables for which separate ethnic intercepts might 
have been used were: Achievement, both alone and when 
combined with the four motivational variables; the four 
motivational variables taken as a set; Educational Plans 
and Desires; and (to a lesser extent) Expectations for 
Excellence. 

In the remaining analyses we examined differences be- 
tween boys and girls in each ethnic group, both separately 
and for all ethnic groups combined. For virtually aH these 
analyses, separate slopes for boys and girls were not re- 
quired. The only exception was for Indian Americans at 
the twelfth grade. Here, the dependent variable of Atti- 
tude Toward Life might have warranted separate slopes 
for y)me of the regressors. But even'this no longer applied 



when the school variables were brought in. As a conse- 
quence, we are inclined to conclude that, for all these 
groups and variables at all these grade levels,* separate 
slopes by sex are unnecessary. ^ 

We went on to ask if separate intercepts were any more 
necessary for boys and girls than separate^ slopes. At 
times, substantial intercept differences were observed. But 
it was universally the case that, as more background and 
especially more school variables were brought into the re- 
gressor set, the need f|r separate intercepts was often 
vastly reduced if not eliminated. The variables for which, 
in our opinion, separate intercepts might well be used 
when both Home Background and Sciiool are included as 
regressor variables, are as follows: 



Group 
1. Indian American 



2. Mexican-American 



3. Puerto Rican 



4. Negro 

5. Oriental-American 



6. White 
'7. Total 



Intercepts Warrantfd " 

1. Educational Plans and 
Desires (grade 12 only), 
and Motivation, both 
alone and combined with 
Achievement (grade 12 
only) 

2. Educational Plans and 
Desires, Study Habits, 
and Motivation (grade 
12 only) 

3. Educational Plans and 
Desires, Motivation, and 
Motivation combined 
with Achievement , 
(grade 12 only) 

4. Attitude Toward Life 
(until School is included) 

5. Expectations for Excel- 
lence, Motivation, and 
Motivation combined 
with Achievement 
(grade 12 only) 

6. Most variables (until 
School is included) 

7. Study Habits (all grade 
levels). Educational 
Plans and Desires, 
Motivation, and 
Motivation combined 
with Achievement « 
(grade 12 only) 



Based on s cutoff point of 2 percent or more. , 

The support for theie intercept! wai not itronkt however. 
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APPENDIX E 
INDEX RELIABILITIES 



Tables E,l and E.2 present reliability coefficients for 
the different indexes. Before examining these coefficients 
in detail, we shall describe how they were computed. Since 
all the indices were themselves weighted composites, we 
wanted a computational rationale that would allow for 
the weights in question. With this in mind, coauthor 
Beaton developed the following procedure: 
Where 

Cr=an mth-order covariance matrix 
W=ii\n mth-order column vector of weights 
, SUMC= \V^C\\\ where IF denotes the transpose of W 
i SUMD=:W^DJV, where Dc is a matrix containing the 
""'^^ diagonal elements of C, and zeros elsewhere 
Then^the weighted reliability coefficient, /c, is given by: 
r^= m 

1—SUMC 
SUMD 

Where mrrthe number of variables. " - 

With this equation, we computed reliability coefficients 
for several sets of weights in order to determine if weights 



other than those used would yield similar results. Beaton 
has suggested ^that, when unit weights are used together 
with an item covariance matrix, C, then rc is identic&lly 
"ceofficient alpha,*' and that when the w'eighjs are those 
from the first principal component, rc is ''maximum' 
alpha" (**ulpha max" for short). Acftordingly, we com- 
puted rc for two of these cases. However, we used correla- 
tion rather than covariance matrices, because intercor- 
relations had been used in deriving the indices. We also 
computed rc for a number of other sets of weights, se- 
lectively by grade level. Their meaning can be best ex- 
plained in the context of the grade-level results, as follows. 

When we competed index scores for the twelfth grade, 
we used the weights from the varimax rotations at the 
ninth grade (called *'V-max 9"). This was done injcrHer 
to avoid inti-oducing differences between the ninth and 
twelfth grades through the index- weights alone (the 
weights for the two^grade levels had been found in the 
School Study to be hijfhly similar). However! we did com-' 
pute rc with the varimax weights for the twelfth grade 
C'V-max 12**), merely to see how much of a difference 



Table E.t.— RHtabtlity of Individual Student Indices Computed From Different Wei^htii. by Grade 



Grid* Ltvtl 

Twelfth 



Index 



Weights 



Socio-Economic Status 

Family Structure and Stability . 
Expectations for Excellence . . . 

Attitude Toward Life 

Educational Plans and Desires. 

Study Habits 

Achievement** 



Ninth 



.Socio*Economic Status 

Family Structure and Stability . 
Expectations forXxcelience . . . 

Attitude Toward Life 

Educational Plans and Desires. 

Study Habits 

Achievement 



PC12 


V-max 12 


V max 9 


UnH 


.71 


.70 


.69* 


.71 


.61 


.59 


160* • 


.61 


.79 


.79 


.79* 


.79 


.65 


.66 


.66* 


.65 


.86 


.86 


.86* 


.86 


.59 


.47 


.57* 


.59 


.90 






.90 


PCS 


V max 9 


Unit 




.71 


.69 « 


.71 




.56 


.57* 


.56 


* 


.74 


- .75« 


.74 




.67 


.68* 


.67 




.84 


.85* 


.B4 




.60 


.58* 






.91* 




31 





Unit 



Sixth SociO'Economic Status 

^ Family Structure and Stability ^ 

Expectations for Excellence 

Attitude Toward Life 

Educational Plans and Desires 

Study Habits : 

, Achievement 4 

■Otaitnatet tht reliability Tor the weiffhta actually uiied in computinK the index. 

* Actually, tha liinth«tradt principal component weithts were used to compute thit index. They yieldvd a valu* of O.90. 



.66* 

.38* 
.82* 
.44* 
.39* 
.40* 
.89* 



.66 
.38 
.82 
.44 
.39 
.40 
.89 
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Table E.2.--Reliabi|ity of Macroanalyttc Indices Computed With 
Principal Component WeiKhts, by Grade 





• 


Grade Level 




Macroana lytic Index 


12 






9 

9 


1 


Individual Student Soci at 










.48 




, .54 


,65 


,55 ' 


53 


Individual Student Family 














.70 


.80 


.82 


51 


b 


Individual Student 












^ >chievement/Motivation (5) . . 
Student Body Social 


, .75 


.82 


.81 


a 






.82 


,89 


,88 


a 


b 


Student Body Motivatiqn (4) . . 


.. ,66 


,91 


96 


a 


b 


Student Body Achievement/ 














.69 


.91 


.'94 


a 


b 



• Not computed- 
b Not availabJe. 



they mijrht have made. Comparison of the '*\'-max 9-' and 
' *'V-max 12'' columns in table E.l shows that their differ- 
ences range from nej?hgible to zero save in the case of 
Study Habits, where the ninth-grade weights yield a high- 
er value. The weights from the first principal component 
of the item intercorrelations at the twelfth grade (called 
yielded values that are basically the same as, 
"if not identical to. those obtained from the varimax 
weights at the ninth grade. Similarly, the unit weights 
yielded values that are identical to those obtained from 
the principal cotnponent at the twelfth grade. Hence, the 
ninth-grade varimax weights yielded /r values of a satis- 
factory magnitude overall. In fact, the weights obtained 
from the first principal compoiUMit at grades 9 and 12, a> 
well as the unit weights, all yielded values of 0.1)0. 

For the ninth grade only, we used unit weights, ninth- 
grade principal component weights, and varimax weights. 
They all yielded values that were simihir, if not identical, 



and of a sufficient magnitude. For Achievement, the prin- 
cipal component' and unit weights yielded the sanTe values, 
viz, 0,91, 

At the sixth grade, varimax weights were riot available. 
This was because, when we were developing the indices, 
AVfiipund that there were not as many items available at 
the sixth grade as at the higher grade levels. Hence, when 
varimax rotations were attempted at the sixth grade, 
many of the expected indexes coalesced. As a consequence, 
the intercorrelations of the marker items (i.e., those avail- 
able at tlie sixth grade that were also available at the 
higher grades, and could be used to **mark." or define a 
given index) were sul)jected to a principal components 
analysis. The resultant weights were then used to compute 
index scores. The rc values resulting from these analyses 
(called *TC-6") are the same as xhose obtained with unit 
weights. Some of these ^Viilues (e.g., those for Family 
Structure, Educational I^Ians :^nd I^sires, and Study Hab-, 
its) are .somewhat lower than is t)ften considered desir- 
able. They undoubtedly reflect the smaller number of items 
used to represent the indices, as well as, perhaps, a lesser 
tendency of students at this grade to discriftiinate along 
these dimensions! But'this'^ohviously does not apply to 
such variables as Socio-Economic Status, Expectations for 
Excellence, and Achievement. 

We did not carry out such computations for the G ethnic. 
2 sex, or 10 regional groupings of individual students. The 
cost of the nece.ssary computer time and programing 
would have been prohibitive. 

Finally, table E,2 .shows the rc values for the macro- 
analytic indices used in chapter 11. They were computed 
with the. weights from the first i)rinci|>;>l component of the 
variable,s used to define them. The coniputational rationale 
was the same as the one outlined above. 
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